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PREFACE 



— ,o«ca<— 



Many of the words and plirases in everyday use in 
foundries are not clearly defined or understood; 
many more are used in a loose sort of way ; while 
the meanings attached to others have only a local 
significance. A Moulder in a Stove Foundry or a 
Pipe Foundry uses a different set of trade terms 
from one in a Jobbing or Marine Foundry, and the 
Brass or Steel Moulder very often speaks a different 
dialect from the Iron Moulder. 

While examining papers by Students in a class 
on " Ironfounding " at a technical schocl,.th(j;Authpr 
was also impressed with the gross misuse of tecli- 
nical terms. The technicalities of processes 4j^ 
oftentimes expressed in words or phrases which ob- 
scure the meaning to those unacquainted therewith. 

From these reasons Foundry Nomenclature is 
necessarily expansive and — many of the terms being 
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vague, fanciful and somewhat elusive — liable to 
misinterpretation. 

This Pocket Dictionary is an attempt to gather 
up the terms in general use which are of practical 
interest to Foundrymen (regardless of their bearing 
on Philology, Etymology, Literature or Science), and 
present the trade definitions and technical applica- 
tions of words and phrases familiar to Moulders. 

It is hoped the supplementary matter may prove 
a useful addition to the work. 

J. F. r>. 
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INTRODUCTION. 



Lanqcaoe is the common medium of expressing ideas. 
Words are the clothing we put upon out thoughta, and 
may be graceful, pointed, poetical or uncouth, accord- 
ing OB the Ticisaitudes of custom or necessity, or the 
varieties of vocation, may demand. We are continually 
coining new words, and allowing old ones to fall into 
abeyance or become obsolete ; thus it frequently 
happens, even in ordinary conversation, that words 
or phrases are used the sense or precise meaning of 
which may not be at once evident. Synonyms are 
unscientific, and therefore confusing when employed to 
designate trade operations or appliances. To be perfect, 
the tradesman wants to call a spade a spade all the 
time ; unfortunately this fact has been overlooked to a 
large extent in the foundry, and thus a host of words 
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roquire explanation, or translation, so that the meaning 
may be generally comprefaeniled. 

Numerous reasons coulil be assigned for trade terms 
being circumscribtd, ambiguous, and apparently inept 
or inconclusive; but probably a better illustration of 
tbeir laxity could not bo given than the accepted ex- 
planation of tbe familiar pliraso a eoch and bull story, 
viz. " numerous mistakea were made in interpreting 
hieroglyphic writings in the middle of the seventeenth 
century ; the figures being so uncouth, and the ren- 
derings so unsatisfactory, that to two of the most 
common illu?trationa it was alleged of some translators 
that they had mistaken a cock for a bull," 

Tradesmen have their peccadilloes lite other people, 
and trade etiquette is probably as inexorable in its pre- 
cedents and practices as even the most hidebound 
Bociety forms. To know the "correct thing," or 
correct word, is surely as easeutial in the workshop as 
it is in the drawing-room. Besides, tradesmen acquire 
the trade manner and speech, like their mother tongue, 
as part of their training, and fall into mannerisms and 
colloquialisms antomatically, and oftentimes quite un- 
wittingly. 

The leas scientific tradesman is apt to use homely 
expressions to convey his ideas, or to make known hia 
wants, and indeed, be may be none the less thorough a 
tradesman for so doing. Monldiog is an art which is 
encased in truly acientitic operations which for the most 
part have not been formulated, or have only received 
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scant acknowledgment by the foundry opeiatlye. The 
average moulder is heeiilesa of the benrinL; scieticfl mnv 
have on his work. So long aa he can successfully 
accomplish the objects of liis calling on the lines of 
recognised foundry practice hy use and wont, or by 
" rnte-of- thumb," he is content. It must, however, be 
admitted by men of progressive ideas that the spirit of 
inquiry is more heiilthful than the spirit of content, 
just as the foot rule ia more accurate than that of the 
thumh. The ideal moulder is a born leader, confident 
and resourceful ; a past master in the principles of 
mechanics, a student of physics and chemical laws, 
besides beinfr an artist instinct with feeling for sym- 
metry, and with a fine sense of touch — in brief, he is 
imposHible as an individual. But on the other hand, 
the average moulder is an automaton — an imitator and 
no more ; be lacks initiative and leans on bis fellows. 
One man picks up a certain tool and gives it a name — 
he adopts it ; another characterises a particular operation 
— he accepts it ; a third individual, may bo a stranger to 
foundry work, comments in foreign terms on a familiar 
foundry incidence — he assimilates the stranger's view 
of things. With this system, or rather haphazard 
method, of accumulating data or directions we have no 
fault to find ; it has a broadening effect, but it is 
obvioas that difiicultiea must arise as to the meaning, 
origin, or parlicular application of terms and phrases 
of such irregular inception. For example, the word 
aoldiera, as applied to pieces of wood placed at regnlar 
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intervals ia support a Lauging part of a mould, might 
justly be termed a misnomer, seeing they are not likely 
to "stand Are." An old pensioner making his debut 
in a foundry might be excused if an order to cut out a 
lot ofsoldierB, line-up the hand shanks, and yet ready 
for the charge, non-pluseed him ; but a moulder knows 
that a " soldier " in the foundry is different from one in 
the field, and the " charge " is the amount of metal he 
is likely to get through at a time, ^gain, the familiar 
foundry phrase, sun ahovt, would bewilder almost any 
tradesman, but the moulder, who however little he may 
know about astronomy, instinctively cIospb bia box with 
the sun'a motion — or is it the earth's ? Only a moulder, 
too, could be expected to understand the peculiar use of 
the word VipS when a casting is poared as a term of 
intense excitement, comparable only lo the footbnll 
enthusiast's use of the word "Goal!" when the bull 
has passed between the uprights. Further, the phrase 
iron to iron might convey much the same meaning as 
like lo like, or back to bade, to the lay mind, but how 
differently tlie moulder I'eels about the matter when he 
knows that all the valuable parts of a mould are bound 
" iron to iron," i.e. immovably. These are only a few 
examples of the force and scope of foundry nomen- 
clature, and, we believe, reason enough for this 
compilation. 

It is important that foundrymen, at leiigt, shonld 
have an identity of ideas regarding the words employed 
to describe identical operations, happenings and tools, 
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as an exact definition of terms is essential to clearness 
of thought. To this end, provincialisms require to be 
co-ordinatedy and trade terms specifically described. 
For convenience in distinguishing between the various 
words which belong by established usage to the foundry, 
either as trade or technical terms, or as adeptatioi^ 
from ordinary expressions capable of specific descrip- 
tion, we have had those words vnth a special trade 
meaning printed in bold type (thus — ^Aib-Fuenaob), 
and for the sake of brevity we have used the symbols 
only of the various metals in stated compositions. 
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DICTIONARY, 



' AhbreviationB : 

Am. = American; Fr. = French; Lat. = Latin; So. = Scotch. 

a., n., V. = adjective, noun, verb. 

Comp. = composition. Ex. = Example. 

Words with a special trade meaning are printed in small capitals, 

thus: Am-FuBNACE. 

A. 

Abrasives. Hard substances, such as emery, carbo- 
rundum, " stars," etc., used for rubbing the sand 
off castings. 

Acid Steel Steel prepared by the acid process in the 
Bessemer converter. 

Actinium. A supposed metal, said by Phipson to be 
contained in zinc ; so called because certain of its 
compounds are darkened by exposure to light. 

Admixture. The compound formed by mixing sub- 
stances together; or (ad + miscere, Lat.) that 
which is mixed with anything. 

Aeration, Exposing to the free action of air, as in 
Bessemer's steel process ; impregnating with air. 



■ copper 



DICTION A liV. 

jEruffinouK. Of tlie nature of verdigris, 
mat. 

AJiniiy. The attraction which causes bodies to unite 
Dnd form chemical compounds. 

Afterhlow. The blowing uf air in a Bessemer con- 
verter after the carbon has been burnt ont, in 
order to oxidise the phosphorus. 

Afterglow. The anomalous expansion, termed re- 
calescence, which taUes pLice when steel ia cooled 
down from a white heat. As the temperature 
fella through dull redness (iilout 1200° F.). there 
is a, sudden development of heat before the further 
fall ill tempenitiire talces place. 

Aiah Melal. An alloy capable of being hammered, 
rolled, or drawn. Comp.: Cu (iO, Zn 3S-2. 
Fe 1'8, Also called "Gedge's alloy." 

Am. The gases which generate in a mould when it is 
being cast; the moulder's object in venling ia to 
dispose of these freely, 
Aib-Belt. Ad anaular ring in vrhich the air from 
the blast pipes is diffused, bo as to l>e delivered 
tliiough the tuyeres in a continuous stream. 
Aired; Air-driid. In a crnrabling condition; when 

• A green sand mould is air-Jried, the edges and 
weak parts are apt to crumble away, or the sand 
may ran before the inSowing metal and cause a 
dirty casting. 
AiB-FuRjiACE. A reverbemtory furnace ; a crucible 
air-fumace. 
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Ajb-hole. a fault in a casting, prodaced by a 

bubble of air ; a blow-hole ; a vent. 
Alhaia. A nttine for German Bilver. 
Alchemists. A school of chemists whose practice eon- 

eiated in the pretended transmuting of the baser 

metals into gold and silver. 
Alekemy. An art which aimed at transmuting the 

baser metals into gold, and led the way to modem 

chemistry. 
Alfenide. An alloy of nickel and silver, electro -plated 

with silver. 
Algiers Metal, (Fr, vietal d' Alger.) White table- 
bell metal. Comp. ; Cu 5 parts, Sn 91 ■ 5, iSb • 5. 

Takes a beautiful polish. 
Alignment. A formation in a straight line. 
Alhalteat. The fabled " universal solvent " of the 

alchemists. 
All-Minb Pig. Pig-iron which has been smelted 

entirely from ors. 
AUotropic. Changeable physical forma in certain of 

the elements. 
AUotropg. The existence of the same element in more 

than one usual condition. 
AUoy. A mixture of two or more- metals formed by 

fusion. 
Alv.minium. A silrer-white metal, extremely light and 

raalleeble ; its elasticity and hardness are equal to 

silver. Never occnrs native. 
Alvmiimum-Brass. An alloy containing : Al 1 to 12 
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r jier cent., Cii 56 to 75 per cent., Zn 23 to 43 per 

I cent., with tensile strengths ranging from 14 to 

4i! tons per sq. in. 

Aluminium-Bronze. An alloy of 90 to 98 Cu, and 
2 to 10 Al. Standanl : On 90, AI lU. 

Aluminium-Silver. An imitation silver; comp.: C'u57. 
Zn ^0, Ni 20, Al 3. Alao an alloy of silver and 
aluminium ; comp. : Ag 5, Al OS. 

Alumiuvim-SdlAer. Comp : Zn 57, Cd 43 ; or Zn 30, 
Sn G5, Bi 5. 

Amalgam. Any union of mercnry with another 
metal. 

Amnlgama,te. To blend or unite metals to form com- 
pounds. 

Amorphous, Without regular form, with reference 
to crystallisation, 

Anolyaia. The resohition of any complex substance 
into its pi-imanj or ultimate constituents. 

Jluchob. A chaplet or stay. 

Anchoring, A method of tixing isolated portions of a 
mould or cores by means of bolts, tie-wires, barSj 
grids, or wedges. 

MsDTROV. Originally a fireplace built of stone ami 
iron, distinguished from the ancient fireplace of 
stone and lime. This term is now used by stove- 
makers to designate the rests or " dogs " lor lire- 
irons. 

Angle. The inclination of two lines meeting at a 
point. 
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Arvnealing. Tempering by lieat ; the proces>i by wbich 
cast steel and certain other metals are freed from 
crvBtallisatioD or brittleness. 

Anti-Acid Metal. An alloy wliich withstands the 
corrosive actionia of acids ; naunlly a mixture of 
copper and lead, and sometimes antimony. A 
good example: Cii 63 per ceDt., Pb 30 per cent., 
Sb 7 per cent. ; used for chemical plant fittings, 

Anti-Fbiotion Metal. A comparatively soft metal 
with smooth snrfuce ; used for lining up bearings 
or jounia's. Tin, zinc or lead (about SO per cent, 
of either) combined with small proportions of 
copper ond antimony, form the composition of the 
great bLilk of tbia class of metal. 

Antimony. A bluish-white, brittle, crystalline metal, 
which expands on solidifying and imparts this 
property to its alloys; a bad conductor of heat 
and electricity. Tartar emetic was <!iscovereJ by 
Basil Valentine, a sixteenth century alchemist, who 
accidentally administered it iti poisonous doses to 
his brother monks. This caused the mineral to 
receive the name " anti-moine " or anti-monk. 

Aqua-foiiis (Lat. - strong water). Ivitric acid (dilute), 
used for "pickling" castings. 

Aqna-regia (Lat. = royal water). A mixture of 1 part 
nitric and S parts hydrochloiic aciJs, capable of dis- 
solving gold or platinum, 

Ardob. a small spindle ; a core-bar conforming to the 
shape of the core to be made thereon. 



a 

Abb9b Dian£ (tha Silver Tree). A silver amalgam, 
wbiflli is precipitated in a crystalline form by 
adding mercury to a solution of silver nitrate. 

Are. A segment of a circle. 

Arch, "A curved member made up of separate wedge- 
shaped solids witli the joints between them dis- 
posed in the direction of the radii of the curve." 



Area. The superQcial contents of any figure. 

Areometr;/. Tiie art of measuring the specific gravity 
of fluids. 

Akqentan. GermaD silver; aa alloy of copper, zinc 
and nichel. 

Argentiferous. Producing or containing silver. 

ARaozDiD. A common quality German silver for cast- 
ing. Comp. : Cii 56, Zii 24, Ni 14, Pl> 3, Sn 4. 

Argillaceous. (Lat. ar^t7i« ^ white cUy.) Of the 
nature of clay. 

Abeib. Tlie sharp edge of a core or mould which has 
been made with square jointa. 

Arm. A projection or support. 

Arsenic. A steei-grey, brittle, crystalline metal ; 
tarnishes readily. At a tow red heat it volatilises 
without fusion. Alloyed with lead for shot. A 
good conductor of heut and electricity. 

Ashes. The residue of fuel after combustion ; useful 
for venting cores, etc. 

Ash Metal, A poor quality of metal, made from the 
skimmings and ashes of the brass-fonndry. 
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Assaij. To examine ores or componDtk for the pur- 
pose of determining the particular proportions of 
metals contained in them. 

Assay Ton. A weight of 29' 166| grms. The assay 
ion may be any convenient weight, but its aub- 
(lirisions Tawai bear to it the same relations as 
ponads and ounces bear to the actniil ton. 

Assaying. The cliemieal oporation by which the 
quantity of melal in ftu ore or niJNture is ascer- 
tained. It differs from analysis only in degree, 
and is performed in the dry way, iis by heat ; in 
the moist way, as by reagents ; or by both 
methods. 

Atovitc Weight. The weight of the atom of an element 
as compared with the weight of the atom of hydro- 
gen taken as a standard. 

Mnvao NoBiLis (Lat. = noble rust). The chai'ac- 
teristic green coating known as "patina," which 
is 80 highly valued on account of bringing out the 
beauty of the contours in bronzes. 

Autogenous Soldering. A process of uniting the two 
edges of metals by fusion, without interposing 
another metallic alloy aa a bond of union. Lead, 
aluminium, and even the refractory metals and 
alloys can he joined in this way by the aid of the 
oxy hydrogen blowpipe. 
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Babbttt AIetal. Any anti-attrition metal. Babbitt's 
original formula : Sn 88 ■ 9, Sb 7 ■ 4, Cu 3 ■ 7. Any 
alloy in tbis class whicb contains over 80 per cent, 
tin is called genuine Babbttt metal. 

BABBiTTi'fG. The lining of bearings with anti- friction 
metfil, so culled after the iiirentor of the process, 
Isaac I{;ibbitt, Massachusetts. 

Bags Pi.iTE8, Plates which are sometimes bolted to 

tthe back of moulding boxes which have to be cast 
Terticfilly. They prevent the pressure of tbe 
liquid metal from forcing the sand outwards and 

avoid " swells," or " bursts." 
Backino-odt. a method of producing a piittem or 

casting from a half-pattern, or a block with only 

the external outline carved into it. An impression 

is taken from this and 

"thicknes-sed," and 

this forms the back or 

nnder side of the 

caBting. 
Ba^. To swell or hang 

down ; used in the 

same sense as sag. 
Baihie (Sc). A box for 

holding lonm. See 

Tote Box, 
Bah., An arched handle for 




npporting the ladle 



J 



14 FOUNDRY NOMEXi 

by the shanks and connecliDg to the crane ; Bome- 

times called the Bull, and the Bon: 
Balce. To harden by heat, as cores in a ore-oven. 
Balling. Heating nieta! in a furnace and forming 

into balls for rolling. The last process is 

puddlinff. 
Balling, In refining metal tJrossee, the formation of 

oxide or infusible material surronnJing the metal 

and hindering it from melting into one mass. 
Baluster. A small column or pilaster for railing off 

stairs, etc. 
Banea Tin. Straits tin. 
Bant. A sandy slope, or a sloping mound. 
Bask-up. To heap up sand as a support ; 

with sand. 
Bare. Small as to size, i.e. barely the size. 
Barium. A silver-white metal, difficult of extraction, 

of high specific gravity ; melta at a very high 

temperaturr. The o.xide is called baryta ; the 

sulphate is known as keavi/ spar. 
Babb. Bands of wood or metal which stretch across 

moulding boxes to prevent the sand fiom falling 

out. 
Base (Ft. has = low). The bottom or foundation ; 

the bedplute of a loam mould. 
Babe Metal. All metals losing their metallic lustre 

at ordinary temperatures or by beating are termed 

base metals ; ako a trade term for lead. 
Babio Pig. Metal made by the Basic process, by 
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ErrhicL the elimination of pbcsphorus and salphur 
1 rendered possible. A basic lining is used in 
Ihe converter (dolomite), instead of ganister or 
other silioionfl materia), aa practised by Bessemer 
in the acid process. 
Basdj. That part of the head which supplies the 
nioiiers with metal while a mould is be in'' 



Babis Metal. The metal essential to, and formiitg 

the base of, a characteristic alloy, as P in phoBphor- 

bronze, or Ni in German silver. 
Bath. Many alloys are made by preparing a bath of 

the more stable metals, and immersing the volatile 

elements ; a pickling vut. 
Bath Metal, A very malleable bra-a alloy. Comp. : 

Cnll,Zn2. 
Batten. A piece of timber which serves as a brace. 
Bead Meial. A metal nearly the colour of copper, 

used for casting beads and bands for copper pipes. 

Comp. : Cu 8U to 00, Sn 3 to 6, Pb 6 to 14. 
Beau Hook. A hook with a loop for sliding along the 

beam to any required notch. See Lifting Beam. 
Beabinq. In close contact ; touching ; the joint ; 

resting place for a core, 
Beabiko Metal. The metal put into bearings, aa 

locomotive beiirings, hard gun-met«l, murine en- 
gine bearings, Babbitt melal, etc. 
BeadmoktaqU]!. The trade Dame for a cement com- 

poeed of rosin, snlpbur and iron filings ; or borax. 
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Ud, beeswax and filings; used for filling up boles 
or flaws in iron castings. See Filling. 

Bed. a layer of sand uu wbich a core or monld 
may be turned over ; an open-sand moulding 
bed. 

Bed Chabhe. The quantity of coke and iron first 
charged into the cupola. The old ruleof charging 
is to plaoe three pounds of iron to one of coke in 
the bed, upon the bed, and ten to one upon the 
charges following. The bed ia the amount of fuel 
required to fill the space in the cupola from the 
sand bottom to a given height above the tnjeres, 
locating the melting zone. 

Beddikg-in. Setting work in the moulding floor. 



Bedplate. The bottom plate on which a loam mould 
is UBually bnilt. 

Beeswaxing. Coating metal patterns with a film of 
beeswax to faciUtate their withdrawal from the 
sand, and to keep the patterns from rusting. 

Bell-metal. Hard bronze. Comp. ; Cu SO, Sn 20. 

Belt. A girdle around the cupola, carrying a serifs 
f tuyere pipes. 

Bellows. See Notes on Appliances, p. 146. 

Uenoh Woke. Small work. 

Berlin Ieoh. A very fuaible variety of cast irouj 
from which figures and other delicate articles are 
manufactured ; these arc often stained or lacquered 
ia imitation of bronze. The adjective Berlin is 
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oaed haie, as in other maoniiBctDres, to indicate a 
fine qnalilj. Ess. : Berlin black ; Berlin wool. 
Bemnear. To danb over ; to blackwash castings for the 
porpofte of hiding chisel marks or minor defects. 

: PiQ. Pig iron of special qoahty prepared 
for coiiTergaon into mild steel by the Bessemer 



Bessexes Steel. Steel made directly from east iron 
by Iniming ont a portion of the carbon and other 
impnritiee through the agency of a blast of ait 
which is forced throngh the molten metal. So 
called from Sir Henry Bessemer, the inventor, 

Bevel. Any angle other than a right angle. 

Bibcock. A noee-cock. 

Bihdesy-Wabe. Indian art metal-ware. The material 
is a composition of zinc, copper and lead, in which 
ornaments of gold or silver are inlaid or damas- 
cened. Comp. : Zu 03, Ca 3 ■ 5, Pb 3 ■ 5. 

BiLLBi. A short dampy bar of metal, convenient for 
ndliug or forging. 

Bin. An enclosed place nsed as a receptacle for any 
commodity. 

Bind. To restrain ; to fetter, con&tie, or make fast 

BcmEB. A bar of iron with bent ends, called toes, for 
gripping the top and bottom parts of a mould and 
keeping them together while it is being cast 

Binff (Sc). A heap or pile. 

Biteet. To divide into two equal parts, 

A teddieh-white crystalline metal: volatilisea 
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at a white beat ; a bad conductor of heat and 
electricity. Bisiimth expands on cooling, and ia 
the moet diamagnetic Bubatance known. 

Bite, A check ; a pin inserted between geared wheola 
in a crane to keep it locked in one position. 

BriTJMiKOUB FAoma. See Ooal Facing. 

Black is often used to qualify inetallie compoands or 
oxides, as black manganese, MnO^; black anti- 
mony, SbaSa ; black copper = an earthy black 
oxide of copper ; black tin = tin ore (caasiteiite) 
in tbo form of a black powder ready for smelting ; 
black silver = steph^mlte, a silver ore ; blackjack 
= zinc blende ; blacklead = graphite. 

Blackbaxd. a well known iron ore. 

Blaoe Sand. Old eand ; used for mixing with coal 
dust and new sand for facing. 

Blacewabh. Liquid facing for moulds, of various 
composition-", as lampblack and clay-water or 
plumbago and molasaes, etc. 

Blast. A forcible stream of air ; the continiious blow- 
ing to which a charge of metal is subjected in 
the furnace. The terms hot blant and cold blast 
are employed to designate whether the current is 
heated or not before entering the furaiice. 

Blast- FoBN ACE. Usually a shaft furnace for smelt- 
ing ores. 

Blast Gate. A abutter for regulating the supply of 
air delivered by a blower, and to guard against 
explosions, which often occur from the accamula- 
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tioQ of gns ID the blast pipes duriog a temporary 
stopping of the machine. By naiog the gate, the 
blast can be regulated without regard to the speed 
of the blower ; economy of fuel and correct pres- 
sare of blast are also ensured. 

Blast Gauge. An inatrnment for indicating the air 
pressure in blast pipes. The pressure should be 
sufficient to force its wiiy through the whole con- 
tents of the cupola when charged ; it varies from 
3 to 16 ounces per scjuare inch, according to the 
size of the cupola, 

Blazq. To lieat slowly to a dark red. 

Blebdino. Lic[uating ; metal oozing from a casting 
through insufficient preaanre, or being exposed 
before it is set. 

Blending, Mixing different grades of iron, 

Blesteb, a formation on the surface of a casting, 
caused by a hard or wet spot in the mould or gases 
in the iron ; a dim. 

Blistek Steel. Crude steel formed from wrought 
iron by cementation. 

Blooe Modldinq, a method of obtaining delicate 
castings by making plaster casta of top and bottom 
sides of the pattern, and moulding from these with 
interchangeable flasks. See Plate Moulding. 

£lock PttiNT, A core print made larger than is 
Jtctually required, to obviate difficulties in mould- 
tg, as drawbacks, deep lifts, ehapleta, etc. The 
H termed a block core. See Pocket Privi, 
0^ 
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Bloce Tin. Ingot tin ; slabs of tin, usually weigh- 
ing 28 lb. 

Blocks. That part of the lifting tackle by means of 
which the direction of motion ia changed. 

Bloouino. The process of making for^e blooms from 
the ore or scrap iron. 

Blow. The operation by which the iron in a converter 
becomes steel. The period in which a furnace ia 
ia blast. 

Blower. A machine for creating forced draught. 

Blow-down. To finish blowing a heat of metal. 

Blowhole. An air-hole in a casting. 

Blown-in. Blast furnaces are said to be " blown-ia " 
when they are in full working order. The first 
heats tapped are of an inferior grade, owing to 
the silicious lining attacking the metal aa it melts. 
Glazed Pig is the name given to the metal pro- 
duced daring the period of " bio wing -in." It 
takes about three weeks to " blow-in " a blast 
furnace, after which it is said to be in " full 
blast." 

Blow-out. A brasafonndry practice to break the 
castings off the gate while hot, and dip them 
at a certain temperature into cold water. This, 
if caught at the right moment, has the eSect 
of blowing out the core, and leaving the 
casting without a particle of sand adhering 
to it. 
Blue-Lises. Those lines upon a drawing, usually in 
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bine, which indicate to what parts the dimouaions 

giTen have reference. 
Boat. A clay cone lixeJ on the end of a long rod ; 

used for " boating- np," i.e. stopping the flow of 

iron from ihe cuiiola. (Colloquial.) 
Bob, A polishing mop. 
Body Core. The main core, as distingoiahed from 

branch or connecting cores. 
Boiling. The ebullition of molten metal, caused by 

the presence of steam or gases ; the condition of 

metal tapped into an imperlectly dried ladle. 
Bolt, To sift or separate the coarser from the finer 

particles. 
Holt Metal. Any tough metal, as Mnntz metal or 

Admiralty tough gun-metal. Comp. : Co 14, 

Sn 1, Zn 1. 
ijosp. Any substance which serves to bind or hold to- 
gether, as talc or molasses iu plumbago, or clay 

in sand. 
BosE-DRT. Perfectly dry ; free from moisture. 

(Colloquial.) 
Borax. A double salt of boron and sodium ; used as 

a flux in soldering metals. 
Bore. The size of a hole ; the interior diameter of a 

pipe or cylinder. 
Borings. Metal turnings. 

The lower part of a blust-fumace which slopes 

inwards; in smelling and forging, a trough in 

which ingots and tools are cooled. 
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Bobs (Am.). A master or foreman, Dutch baas = 
mnstfr. A knob or stud ; also a thicknesB on a 
loam core, lakiog tbe place of a pattern. 

BoT ; BoT-fiTicK. A long rod with a flat button forged 
on one end, upon which a cone of wet clay is 
presseil. This tool is nsed for plugging the tap- 
hole with clay after sufficient or all thfl iron haa 
been alloweil to run from the cupola. 

BoTTOJi-PABT. Tlie drag of a moulding bos, or the 
under half of a mould. 

Bowe. The name given to the tackle used for mould- 
ing propeller-bladcB in loam ; curved plates with 
holes for fi.xing bars and hinders into. 

Box. A moulding box; tbe smaller sizes are termed 
flasks. 

Eox-CLEANEB, 11. A tool for nleeliing flanges, or monldB 
with square corners. 

Box-Metal. Axle-ho^ mttal, usually composed of 
Cu 88, Sn 1-2. 

Bracket. A supfiort ; often used to strengthen angles 
in castings. 

BniKCH-CoBE. A separate core, or a connecting core. 

Branoli-Fipe. A pipe having branched, or connecting 
to the main body. 

Brand, The manufacturer's mark on metal. 

Brass. An alloy of copper and zinc. Comp, ; Cu 2, 
Zn 1. Great variations are permissible in making 
brass, copper ranging from GO per cent, to 94 per 
cent., according to requirements. 
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Brasses. Buahf s ; bearings ; so called because (re- 

qneiitly made of braes. 
BBiss-FEVEB, An agne caused by iubaling the fumes 

of brass. 
Brass- Fdbnace. Usually refers to air crucible i'urnaces. 
Brazier. A coppersmitb. 
Brazing. The [irocess of bard soldering, i.e. soldering 

with an alloy of copper and zinc = braziug solder. 

Comp. : Ca 50, Zn 50. 
Brazing Meial. An alloy suitable for brazin;^ to 

copper ; must stand a good fire test. Comp. : 

Cn 80, Zn 20 to Cu 90, Zn 10. 
Bray. To ponnd or grind into fine dust. 
Break, v. To sever as by froctnre. n. The fracture of 

a metal. 
BsEAKrxa. Tlie action by which molten iron or 

»pbospbor-bronze assumes varying curves. I!y 
the different aspects of striation it is possible to 
distinguish between bard and soft iron while in 
the liquid condition, 
BnEAST. The space in front of the cupola which is 
made up for the tapping hole. Sometimes called 
tho Breast-hole. 
Breeze. Small coal ; charcoal dnst. 
Bbicking-up. The building up of a bam mould with 

conrses of brick. 
Dridqe. The diyision between the fireplace and the 
hearth in an air furnace ; a form of scaffolding in 
a cnpola. 
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Bridol Brass. Cu 61 to 75 per cent,, Za 39 to 25 per 
cent.; aometiniea called Prince's Metal. 

Britannia Melal The dloy known under thie name 
consists principally of tin alloyed with antimony, 
and occasionally copper and zinc. Ess. : Sn 90, 
Sb 6, On 3, Zq 1 ; standard, Sn 90, Sb 10. 

British gum. Starch, reduced to a gum-like st^ite by 
great heat. 

Bbohze. An alloy of copper and tin, to which small 
proportions of other metals, especially zinc, are 
sometimes added. Standard, Uu 90, Sn 10 ; 
Admiralty bearing bronze. Cu 86, Sn 14. 

Bronze Powder. A metallic powder, used with size, to 
give the appearance of bronze, gold or other metal 
to any surface. 

Bronzing. The art of communicating to articles in 
metu,!, wood, plaster, et-c., the appearance of bronze 
by means of bronze powders, or by chemical pro- 



Brvsh. A tool composed of bristles for cleaning or 
polishing purjioses, as pattern brush: a small, 
bard, pointed brush for cleaning patterns ; scraloh 
brush : a polishing brush for metal surfaces ; soft 
brush: a. camel-hair brush, used for dry facing; 
^ry brush : a hand brush, with which the moulder 
sweeps away the sand from the joints of monlds 
and patterns. 

EooELE, n. and v. A distortion, bulge or bend in a metal 
plate. Unequal internal stresses, due to different 
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densities or rates of cooling, will caase buckles in 
casttn.irs, 
BuJ'.n. A wheel covered with butT leather, oaed in 



Buffer. An operative who grinds cantiaga at a buff- or 

emery wheel ; a fender to protect from shock. 
Bugs. " The name given in some places to the small 

shot-scrap made in the vicinity of the cupola and 

along the track of the ladles, daring the time of 

cas ting.' ' — BoUand. 
BuiLDiKQ. The containing walls of a loam mould. 
Bdildinq-Ri.no a. Cast-iron rings, used to support or 

strengthen a loam mould. 
Bulge. To swell, as a mould when it yields to 

pressure. 
Bull. See Bail : boll-ladle. 
Bull-Handles. Handles bent like the horns of a hull, 

and suitable for being hooked op by the crane 

hooks : also called bow-handles. 
Bull's JIetal. A high tension bronze, containing 

aluminium and manganese. 
BoLLiON. Properly, uncoined gold or silver in bulk ; 

in many brass- foundries bar lead is called 

hull ion. 
Bdsged, v. Stopped up ; as a bunged cupola, where 

the iron is hindered from falling into the melting 

zone. See Scaffold. 
"Btsroks. The charge of metal, fuel and flux placed 

on the hed in the cupola. 
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l^DBH. To fuee and unite two surfaces of metal by 
pouring over them a quantity of the same metal 
in a liquid slate. 

I Burnt Iron. Cast iron which has long been subjected 
to the action of heat; iron which is worthless 
owing to the absorption of oxygen. If burnt iron 
is included in the cupola mixture it must be usal 
sparingly, aa it renders the metal sluggish and 
produces an extraordinary amount of slag. 

J.Bwn". The turned up edge which commonly results 
from punching, drilling or cutting operations on 



^Surst, A sadden rent, as when a mould runs out. 

3H. A ring of metal inserted in a machine parferj 

intended to receive wear ; a ring used ijs a head f 

for increasing the pressure on a casting. 
f Bcsh-Beass, a cheiip brass, principally used iorM 

marine engine fittings. Comp. : Cu 46, Sn 5,. 

Pb 3, brass 4(i. 
I Bash-Metal. A hard brass, commonly put into buahesifl 

Cul6, Sn2, Znl. 
I BcTT-CoRE. A core which presses against anoth) 

core, forming a close joint. 
[ Sutton. A technical term applied to the round i 

of metal found at the bottom of the crucible 

after fusion, or in the cupel in the process of 

assaying. 
|. £wtion Metal. Buttons are made of alloys which give 

sharp impressions and are easily pressed. White 
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mtton metal, comp.: Gn 46*5, Zd 53*5. BraBS 
mttoDB are mostly made &om Bristol brass or 
ttmilar alloys. 



Cab. The driyer's seat or carriage od a travtllmg 

crane driven from OTerhead. 
Cabbage Pot (Am.). A kind of mortar, nsed for 
redncing scrap brass or otber metal to a ball for 
charging into tbe crucible. 
Cake. A slab of dried sand, naed for overlapping or 
I covering a space or vacancy caused by taking 

^^^KUWay a loose piece from a pattern, such as a flange 
^^^H^ a tbree-way pipe, or the snugs of a moulding 
^^^H box pattern. 

Calamine. The common ore o£ zinc: lapis calaminaris. 
Calcination, The heating of ores in order to expel 
some of the injurious contents, preparatory to 
their reiluction to tbe metallic condition. 
Calcium. A widely disseminated element; the carbo- 
nate, limestone, is a vahialde flux. 
Ciilin. Tbis term is applieil lo an alloy used by the 
Chinese for lining; tea-cher*ts, Comp. : Pb 126 
parts, Sn 17 "5 parts, Cu 1 -25 parts. 
Cumber. An upward curve on a beam or plate. 
Caiilachie-Cra«p (Sc), A patch cast round a broken 
piece of tackle, such as a box-part or a core-iron, 
to bind it together temporarily. 
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Cant. To tip over, or to set at an angle. 
Can-Hooks. Broad faced hooka for gripping a flat 
surface; hooks which cannot swivel. _ 

kCi^B AND CoRSER=diagonally. (Am.) Catty- ■ 

cornered. ^m 

f Capital. The bead of a colnmn. 
I Car (Am.}. A truck or carriage moving on hook. 

rails. 
\ Carbon. An element which exiata in three conditions : 
amorphous, graphite and crystalline. Accord- 
ing to the condition and proportions of this 
element in iron, we get cast iron, steel or malle- 
iible iron. 

Carborundum = carhii6 of sihcon; an artificial mineral 
prodnced in the electric furnace ; the most power- 
ful abrasive known. Comp. : C 32 per cent.. Si 68 
per cent. 
I Card (Am.). A set of patterns Oxed on a board oi^l 

plate. 
■Oabded Patterns (Am.). Patterns fixed on a boajxl J 

or plate for plate or machine moulding. 
mCard-Wire. A piece of carding cloth, used for rnbbii^ 

core;', etc. 

"Cab-Ladie. a ladle on wheels, convenient for distri-J 
butiiig molten metal. .See Notes on Applianoes, I 
The foundry bogie or truck for conveying! 
moulds in and out of the drying stove. 
^ABRYiMa Bab. A stout iron bar having a depressioal 
in the middle, by meaoa of which two or mora. I 
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men can snpport a heavy weigUt, or carry the 
single end of a shank ladle. 
-hardening. A procpss for hardening the surface 
of iron castings. The artifle to be case-hardened 
is rubbed over with prupsiate of potash, or ]iut in 
an iron box with ahreds of leather, horn, etc., 
heated to a blood-red heat, and then immersed tn 
cold water. 

An impression taken from a pattern, r. To 
ponr metal into a monld. 
'ABXXB. In many of the foundries divisional labont 
prevails, and the biisinesa is carried on in three 
distinct branches, viz. core making, moulding and 
Cfisting. The caster only closes moulds and casts 



Casting. Any article which has been cast ; the pro- 
cess of pouring molten metal into a mould. 

Ca8T1NG-on, The process of uniting cast to wrought 
iron work by pouring the former around the 
latter while placed in due position. 

Cast Ibon. The product of the blast-fumace ; a 
mixture of iron and certain proportions of the 
metalloids carbon, silicon, phcaphoras, sulphur, 
ef«, 

Gast Steel. Crucible cast steel is gonerjilly understood 
by this term, although there are other methods of 
casting. 

Cement. Any compound used for filling np holes in 
castmgs. See Filling, I 
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Cemeniation. The process ]»y whicli the chemical com- 

hination of substancea absorbed by iron produces 

Bteel. 
Ognthe- Blast. A cupola or converter having the blaat 

in the centre of tho heHrth, 
Centesimal Proportions. One-hundredth parta. 
Chamfer. The surface formed by cutting away the 

airia or angle made by two 

faces of a piece of wood, metal, 

sand, etc. 
Change Hook. A triple hoot, 

sometimes termeda ram'aho'-n 

because of its shape ; the third 

hook is central and turned at 

right angles to the double 

books above. It is a convenient 

tool for passing loads from one 

crane to nnother. 
Change -Wheel. A toothed wheel 

which, when geared, effects a 

change in the power or motion 

of a piece of machinery : as the 

crane. 
Chaplet, a metal etad for holding a core in position 

in the monld. 
Chaplet-Block. a block of wood or metal which is 

bedded below the mould, to support the stem of a 

chaplet. See Phrases, p. 114. 
Chaecoal InoN. Iron made in a furnace in which 
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wood charcoal ia tbe fiiel used. A Htrong iron, 

fihowing angular crystals ; superior for many 

pnrposea to the authracite or coke irons. 
Chiroe, n. Tlie quantity of metal, coke, etc., pat 

into the furnace for one heat. v. To load or fill. 
Charter. A funnel for charging metal into crucibles. 
Charqi NO-DOOR. The opening through which the 

metal is charged into the furnace. 
Chabging Flook. The platform from which the 

cnpoltt is charged. 
Charging Tongs. Tonga for charging metal into 

crucihlee. 
Charred. Burned; reduced to cinder. 
C lACTFEB (Fr. V. = to heat). A small stove, usnaily 

a cylindrical hox of sheet iron, with a grate at tbe 

bottom and an open top. See also Firelamps ; 

Kettles. 
Cheek. A section of a flask so made that it can be 

moved hiterally to permit the removal of the 

pattern from the mould ; the forepart or place of 

anything. 
Chemical Anah/sis. The separation of a compoand 

substance by chemical processes into ita con- 

(stitaents with a view to ascertain either what 
I elements it contains, or how much of each 
P element is present, 
HEUio.ti. Mix (Am.). A mixture of cost iron calcu- 
lated from the chemical imalyi^ea of 'the different 
gradea compoaing the charge. 
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Chili., n. A mefal mould, v. To prodni 

of crystallisation at or near tLe surface of caet 
iroD, so as to increase the hardness. Some kinds of 
cast iron chill to a greater depth than others. 

Chilled Ieon. Iron which has been hardened on the 
surface by cbillinj,'. Some mixtures of cast iron 
are more susceptible to chill than others. 

Chimes. A set of bells musically tuned to each other. 

Chink. A small opening or cleft, 

CaiSBB, n. A piece of waste used as a swab. v. To 
close up cracks m a mould which has beeu dried 
by moistening the sarface, and dressing with 
ohinsin^ sticks. 

Chipper (Am.). A dresser = a hammer and chisel 
man; a pneumatic chisel. 

Chipping -PIECE, An extra facing of metal, allowed on 
some castings for fitting. 

Chock. A wedge or block, used to fill in any space 
and act as a rest. 

Choke. To block up or obstruct, aa in choking a 
riser. 

Chukning. Feeding. 

CiNDEK-BED. A ciuder-bcd is the safest means by 
which vents are provided with a sure outlet in 
moitlds and cores having large surfaces. 

CiBCUS. A revolving table for conveying boxes from 
a stationary moulding machine to the castmg floor. 

Clamp, n. A tool for holding the parts of a box to- 
gether. V. To bind anything. 
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Oeaitt (8c.). a loDg-bandled rake for gKtbering the 
skg off the metal in a reverberatory fornace. See 
Bahlle. 

Clats. Pieces of clay which have been nseil for teatinc; 
the thickneics or metal space in a mould. 

Claytcash. Clay and water mixed ; used for sticking 
cores together, or for \f'asbiug over the bars and 
sidea of b^xes or lifters. 

Gleakbb. a tool for clean in 2 loose sand from a 
monld, (Am.) A dresser, who cleaDs eagtings. 

Ci.EAXD.-a (Am.). Dressing castings ; cleaning room = 
dressing shop. 

Glb4n-Lift. When a pattern is withdrawn from a 
mould, or a top part is lifted without any of the 
sand being torn away, that is called a clesn-lifi. 

Cle&k JIetal. Metal free from kish. scoriie. droes, or 
oxide. 

Clearance. The space allowed so that one part of 
a mould or core will dear another while being 
fitted ; the part shaved off the joints or prints of a 
moald to allow for fitting. 

Cliche Casting (Fr.). A mode of obtaining an im- 
pression fiom a coin, die or woodcut, by striking 
it anddeuly npon metal which has been fused and 
is jnst becoming solid. Cliche Metal comp. ; 
Pb 50. Sn 36, Cd 22^. 

Clinch. To hold fast ; to make secure. 

Climksb, Black oxide of iron. It is always formed 
when iron is heated to redness in the air. 
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Cup. To cut t)i6 radius or angle ou a bivnch- ot Intt- 
core. 

Cloff. To adhere, as sanil to a pattern. (?c. Clag.) 

OlOBK ; Closihq. The act of Gnallf alinttiog up a 
mould prior to casting it. 

Clouded. Shaded, tarnished or irregular in colour or 
appearance, as badly applied lacquer on polished 
brafls, or varnish on wooden patterns. 

Coat. A laj'er or course, as Jird coal, rough coat and 
finishing coat, or fine coat ou a loam core. 

CohaJt. A metal occurring in meteoric iron, and in 
conjunction with nickel ; first discovered pure by 
Brandt in 1733. Taking silver as 100, its 
electrical conductivity is only 17-22. 

OuoK Met&l. An alloy of copper, zinc and lead, 
used for small water-taps; the ;<:inc is generally 
added in the form of yellow brass. Ex.: Copper 
20 pai'ts, yellow brass l.j parts, lead 2J parts. 
Wold-Ohisel. A chisel tem])ered tor cutting cold metal. 
)-8H0BT. Brittle when cold. 
-BHUT. Closed or set wliile too cold to become 
united ; a flaw in a casting, due to cold metal at 
that part. Also called Cold-shot. 

i«ws. The solid residuum produced by the destructive 
distillation of coal. 
OKB-FoBK. Coke is better handled with a fork than 
with a shovel ; only clean coke of the proper size 
■Hn be charged with it. 

™l-E Cork-Barrel. A form of core-bar 
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adopted in pipe foundries to facilitate tbe removal 
of tbe oore from the casting and Gave the coat of 
hayband, the loam being daubed directly on to 
the bar. An ordinary collapsible bar consists of 
three longitudinal segments held in circular sec- 
tion by internal cones wedging them outwards. 
After the casting is cooled the cones are knocked 
back and tbe segments collapse. 
Combined Carbon. Carbon which has entered into 
chemical combination with iron. According to 
the proportion of combined carbon in iron we get 
white iron, chilled iron, steel, etc. 
Con^ning Weight. "That proportional weij^ht, usually 
referred to hydrogen as o. standard, by which an 
element unites with another to form a compound." 
The combining weights are either identical with, or 
are multiples or submultiples of, the atomic weight. 
Combustion. Ths chemical nnion of bodies with 

oxygen. 
C/OMPOBinoN. The ingredients required to complete an 
alloy ; for example : in making brass, the copper 
is first melted, and then the composition or zinc is 
added in. 
Composition Metal. Muntz metal, or any alloy used 

instead of copper for sheathing vessels. 
Compressed Sled, Cast steel which has been subjected 
to pressure while in a molten condition. The ob- 
ject of compression ia the production of a sounder 
ingot than can be obtained in an open mould, 
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CouFBEgsED Castings. Castings toade nndet oom- 
preseion. By on iDgeuious arrangement a vacanm 
is set up within the mould simultaueonsly with 
the action of a piston forcing the metal into the 
mould. 

CotUradioti. Shrinkage ; the property by which bodies 
assume smaller dimensions. 

CoHVKETEB. A retort used in the manufacture of steel, 
in which molten cast iron is decarbonised by a 
blast of air passing throngh the liquid metal ; 
a trunnion ladle with blower attachment. 

CooLBE. A bad casting. In brass-foundriee doing 
light work, bad castings are sometimes used for 
cooling the metal to the proper casting tem- 
perature. 

CooM. Soot ; smoke black. 

Cope. The top part of a flask or mould ; the outer 
part of a loam mould. 

CoPB-RiBQ. The cast-iron riug upon which I he cojje 
of a loam mould is built. 

Copper. A common metal of a deep red colour, very 
malleable and ductile, and one of the best 
condactora of heat and electricity. It is one 
of the most useful met:i1s in itself and in its 
alloys. 

Core. The portion of a mould which shapes the in- 
terior of a cylinder or other hollow casting ; a part 
of the mould made separate from, and inserted 
in it, for shaping some part of the casting, the 



r form of which is not determined by that of the ^H 

pattern. ^H 



Cobb-Babbel. a tube with peilbrations fur the es- 
cape of gases, used for spinning cylindrii'al cotes in 
loam. 

CoBB-Eox. A box conforming to the ehajie of the 
internal parts of a casting, usually in halves or 
divisions, for conYenience in ramming or turning 
out cores. 

CoEE. Many of the words to which Core ia prelised 
are self-explanatory, as core-bench, core-bay, core- 
gum, core-iron, core-maker, core-oven, core-sand, 
core-arbor, core-wash, etc. 

CoRiNG-op. The placing of cores in their position in 
a mould in readiness for casting. 

CoBK-STOCRa. Core-boxes. 

Corinthian Brass. Brass is fabled to have been first 
accidentally formed at the burning of Corinth, 
146 B.C. 

Corrosion, The dissolution or eating away of metals 
by coiiosire agents, acids, alkiilies, etc., due to 
chemiciil action. 

CiJOBSE. The quantity of sand which it is conveni- 
ent to ram properly in a mould at a time ; the 
course varies with the size of the work. A layer 
of bricks. 
iTBB-CoRK, A core which fills a gap left in a mould 
by withdrawing a part of the pattern without 
making a special joint or partinj 



^\Mn 



I 



«■» 



• fl i fF B TStr- ..isTZKOb. Caatinps made under oom- 
rT^ftwa. lir aL m^euions azranffement a vacuum 
h T^- CT w:iii:i riit mdnid amultaneously with 
:: acuoL : 1. TiisioL loTciiig the metal into the 

. '#..-47',% I,, ^iiruis^' ::» property by which bodia 
iL^::2; S2uJ:fir i:i:f.::«:ionf 
vTKLTK. .. r-:^r" "j.W. ii. tiif manufacture of steel, 
:. it:.:.-;, ni.d-z sn>: iml i^ decarbonised byi 
.Mifr 4'. Li' 'mtssiix inTy-^us'L tLe liquid mefad; 
. rrsruiiiX jii.1:- win laowec artachment 
•...X. . .'i^ .^:^;.:n^ II in^ss-foundries doing 
... . w.:".. r»k .'^^iiiT? are sometimes used for 
K^v.::^ U:- a.-^Xk i int proiier casting tem- 

T. > :.r T^r ... i ^*iiSM. or monid; the outer 

T- ;;^. 7:: .*js--r u t::j: cpoi wLich the cope 
».'«;r. T. 'Cii J* ."■".■•." 

>. .: .r . :.:-:.. . »• lirtT- i*i «Joar, Tcrv 

...>^ .^ . k- ::•:-■• iiii- anf of the best 

. ■ .-^ . »r*H »:.. :.;A'0:»iiT. It Ji oue 



9 TT.-miL 







.ITZ. 



SZfr - - i'^ =. - " II— — :.. I. ■•-• 



-13- 



*>•» 



nir .t:==. 

rniL -.a-:-:- :.r-^u^-: .-vr^-^.- .t?^ .x.,. .^.. .1 

'.'iR-boxee. 



Qsmi l^us. Brags is fabk^j v> i^i,^ , 
vsuisma^j rormed at iLt tui'Mij; 
Ml.: 

Cnwwi. ri= disfiolutioL u: -a:..... »-... 
'iroBCKTe agente. acia^ ».*. ..- . 
<teiiUEk ution. 

Ett quantitv u ia^ ^ .. 
■feta 3B& piopenT ::. . ^, . . 

with Hit iu- . ' « 



^ « 




38 rODNDEY NOMENCLaTUKB. 

Crack. A partial sppanition of parts; a 
in caetiugs. 

GbjIiup. a device, usually of iron bpnt at the ends, 
ueed to hold the paits of a iroiild tf>getber in turn- 
ing over, or wbile casting. 

Crib-Plates. Plates for confining a large mould, 
especially a loam mould. These plates are bound 
together, and the apace between them and the 
mould is rammed securely with sand. 

Cbokk, Crooked ; twisted ; wrong. 

Cross. A seating with arms for supporting the 
spindle with which loam moulds are swept up ; 
also a four-armed beam used for lifting heavy 
moulds. 

CnosBHEAD, The beum which carries a loam-board 
when it is meant to work up and down instead of 
revolying with the spindle. 

Crow-Bar. A chisel-pointed bar used for pinching the 
carriage into the stovej or for applying a large 
leverage for a temporary purpose. 

Gbowdie (He.). Meal and water, a drink used by 
workers at fiirnnces, 

Cbown, The dome of a reverberatory furnace. 

Cbuciblg. A melting-pot, ccmposed of plumbago, 
fireclay, and other very refractory subetances. 

Cbucible Fobnace. a pit farnace. 

Crdciblb Steel. The invention of Benjamin Hunts- 
man, over IGO years ago. Crucible cast steel ia 
still recognisfd to be the most uniform in quality, 
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Iud tlje harcleat and moat reliable steel for cufting 
xils. See Dotea ou ^teel. 
Crush, To bruise or squeeze, so as to destroy tLe 
natural shajie of a piece ; to compress by pressure 
or wei<;ht. 
Crystallisation. The process by wliich a sabstaDce in 
solidifying, or by meclianical conditions, a 
the form of a crystal, or Iiecomes 
I crystallised ; crystallisation im- 

plies brittleness. 
Cupel. A Bmall, flat, cup-like cru- 
cible, made of bone-ash, used in 
assaying the precious metals. 
CitpeUation. The process of purify- 
ing gold and silver by melting 
I ihem with lead, which becomes 

I first oxidated, then vitrified, and 

J einks into the cupel, carrying a!l 

I the baser metals with it, and 

J leaving the gold and silver on 

1 the surface. 

Oup-Hkad. a Clip or basin which .Cnron. 

is scooped out at the top of a 
runner ; a head flush with the top of the flask 
in which a mould has been made. 
CusoLA. The iron -founder's furnacs for melting and 
puixing pig-irons and producing irons suitable for 
irions kinds of castings. A space furnace in 
^hicli iron is melted iu direct contact with the 




I 

L 



r40 FOCHDRT BOHENCLATtmB. 

fuel, and is su]jjwrted by the fael previous to 

melting. 
(.'UPOLA BuKKB. Circle fire-tricUs for lining cupolas. 
Curb-Plate. See Ceib-Plates. 
Cdt, v. To scar or sever ; to scab ; to slice sand with 

a shovel for the purpose of mixing it. n. A scab 

made by the catting action of molten metal oa a 

sand mould. 
Cdttinu'Piece. a stick lor cutting off part of a 

mould not desired to be ca?t, and to save cutting 

the pattern. 
CcT-OFF. A deadhead or sullage piece; an addition 

to the length of a casting made perpendicularly, 

to collect impurities and give extra pressure to the 

requited parts. 



Dabbebb- Prods, cast on core-iroas, building rings, 
etc., to make the sand or loam adhere. 

Dak, n. A reservoir or tank used for gathering 
metal in large quantity, to cast heavy castings, 
^'hen sufficient metal has been collected the dam 
is emptied by raising a shutter controlled by a 
lever. A firebrick wall which forms the front of 
the hearth of a blast-furnace, v. To obstrnct the 
flow of metal. 

DamascuB Iron, illetal formed of iron and steel wires 
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> elaborately twisted and welded together ; flexible 
iron. 
Damascus Metal. A locomotive-bearing metal, con- 
taming lead. 
^Damaseening. A iirocess of decorating metals by in- 
^^h laying, infirusting with another metal, or by 
^^H etcliing witli acids. 

^^RiDBiua. Coating rouglily with damp sand or loam. 
Deauue&d. a suUa^'e piece, sometimes culled a 
■' head " ; the part or extension piece oo a Ciisting 
poured in a vertical position, which contains the 
greater portion of the oxides and impnrities ; a 
part of a casting which is not paid for. 
Dead M£TM>. Sluggish metal, liable to produce cold- 
shuts. 

rvEB. A term applied to the withdrawal of the 
pattern from the sand. It is said to dtliver well 
iir ill according to the state of the mould atid the 
manner in which it parts from the sand. 
Deflection. The deviation from a right line, especially 

of a test bar under a load. 
Delta Metal. An alloy of great strength, composed 
of copper, zinc and iron, with occasionally addi- 
tions of phosphor lis or manganese. 
Delve. To dig with a spade. 

Density. The quality of being compact ; the specific 
gravity of substttncea referred to water at a tem- 
perature of 4° C. as a standard. 
Deoxidised Bronze. An American steam metal with a 
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nmull addilion of phosphorns. Comp. : Cu 82 ; 

Snl2, Zn4, Pb2, PO-05. 
Deoxidiaei: Any reducing a^ont, or any subatance 

that neutraliseB the oxides in molten nietid. 
Derrick Crane. A crane having facility for hoisting 

and also for swinging the load horizontally. 
Details. Small parts or connections. 
Biamagnetie Metals. Metals which are repelled on 

being brought near to a magnet, as IJismnth. 
Diameter, A straight line passing through the centra 

of a circle, and terminating at both ends in the 

circumference. 
' Diamond-point. A faceted chisel. 
Dip, n. Inclination downwai^ds. v. To immerse in a 

liquid, as brass co-'tings in aquafortis or pickle. 
DiPPiSR Metal. Fine yellow brass. Coiup. : (Ju 73, 

Zn 27. 
Dipper. An operative who dips coatings, or works 

in the dipping shop. 
Dirt, Sullage : dross ; specks of sand or cinder ia 

metal. 
Dish. To depi'ess in the middle, or to tunke concave 

like a dish. 
DisiiANTLiNo, Taking adiil't ; separating the parts of 

a monld to get out the casting. ^fl 

Dodge. A makeshitt; a tricky device. ^H 

Doo-Kammer. See Flat-Rammer. ■ 

DoQS. Holdfasts, U'ed for keeping pnrts o!' a pattern 

or core-box together ; rests for fire-irons. 
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Dolly. A polishing bob. 

DoBE. To pttturate &a alloy with ^ome adultprant, as 

lead iu brass. 
Double CoNTRAcrios. The allowance made for coo- 
tractiou when a casting is meant to be used es a 
pattern. 
DowKL. A pin fitting into holes in two abutting 
^^^ pieces, as the halves of a pattern or 
^^^b core-box, to keep them in ]>roj>er 
^^^B relative position. 
^^raApT. The taper allowed on a pattern 
for lirawing it out of the sand, .See 
Deliver. 
Drag. The bottom part of a flank or 
mould. 

*WBACE. A method of getting away 
an undercut part of a pattern by 
drawing back that portion of the 
mould and resetting it ; also the plate or frame 
Tvbiuli supports the portion drawn back. 
Drawhook. See Draivspike. 
Drawn. Shrunk ; a hollow place iu a casting. 
Draw Damp. To absorb damp from the sur- 
roandings, as a dry-sanil core in a green-sand 
monld. 

Draw-down. A drop or siukinj; of the surface of a 
^^H^ monid, especially where theie are thick sections 
^^^B of metal or square corners; due to insufficient 
^^^^k soldiering, or excessive moisture in the mould. 
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Drawing .Sthaps. Iron etrapa fasteoed to ii pattern 
for drawing it out of tbe sand. 

Drawspike. a sbarp-poiuted tool for drawing small 
piitteroB. Also called a Drawliook. 

Drebsino. Fettling uustings ; cleaning ; tinishing a 
men Id. 

Dnop-OCT. An unexpected collapse of the cope or 
hangbg part of a mould. 

Drop-Test. See Notes on Tkbt Bahs, p. 211. 

DnoBS. SuTim ; tbe waste matter wbicb forma on the 
surface of molten metals. 

Dbuu. a cylinder of large diameter ; a core-barrel 
mode from wrought iron. 

Dbdnk. The condition of being croolied, or " out of 
truth." See Sided. 

Drying Stove. A brick chamber with a fireplace, for 
drying cores or moulds. 

Dbtband, n. Eoek sand ; tbe sand used for drjsand 
moulding. 

Ductility. That property of iiietala by which they 
may be drawn or extended without breaking. 

Dull. Sluggish ; inert. Dull metal is used by pre- 
ference for heavy castings. 

DnuB Flow. A riser whicli does not come through 
the top part. 

DcuB Scab. A patch of sand which has peeled from 
the mould and adheres to the surface of the cost- 
ing, creating a hollow, which is usually covered 
with a crust of metal. 
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Domb-Vent. a vent from a hollow core led to soon- 
distance by meana of an iindergronnd flue, where 
there wilt be no possibility of sparks igniting the 
gas and causing an explosion.— £oHa nc^. 

Do»MY-Bix>CK. A model for the underside of a jaclvet 

tot other core. When the core is dried the block 
is removed, leaving the core in the position in 
which it was swept up. 
Bump, V. (Am,). To unload, as by tilting a cart or 

hand-barrow. ». The foundry mbbish-heap. 
Dust Bag. A bag (sometimes a stocking -foot) which 
is used for holding flour, plumbago or soapstone, 
to dust moulds with. 
DtJTCH Gold. One of the most laalleabie alloys ; 
also called dutch-leaf, dutch-foil, dutch-metal, and 
^^ broDze-Ieaf. Comp. : Cn 11, Zn 2. 



E. 

Eke (>Sc.). An addition ; a portable extension-piece 
for a box. 

EJadiaitij. The power of bodies to recover or re- 
bound after the removal of external pressure or 
force ; springiness. 

Elastic Limit. The limit of distortion that a body can 
undergo and jet return to its original form when 
relieved from stress ; also the unit force or stress 

, leqoired to produce the distortion. 



w 



iO FOUNDRY NOMENOLATDItB. 

Elbow. A bend-pipe ; an angle. 

Electric Furnace. A furnace giving liigtly elevated 
temperatnres, whose potential heat ia supplied by 
the electric ate. 

Electrolysin. Tlie pro<«B3 whert'by chemical com- 
pounds are separated into their constituents by 
means o( electric currents. The electro-chemical 
equivalent of a metal is the weight in grammes 
deposited by 1 eoulomh of eleclrlcity. 

Electro-Metallurgy. The art of pretripitating a metal 
by electro-chemical action. Jletals deposited by 
ibis method are generally freer from impurities 
than those nhich are refined in the ordinary 
way. 

Electrotype. A cast produced by eleetro-depoaition. 

Electrotyping. Copying by precipitating copper or 
other metal in solution through the agency of 
electricity. 
Elongation. The state of being lengthened out ; ex- 
tension. 
. Emery. Grain corundum, need for grinding and 
polishing hard substances ; generally in the form 
of emery cloth, emery powder, or emery wheels. 
Ehptxihqs (Am.), The lees of beer, used for 
hardening cores ; also surplus metal which is 
poured out. 
Engraving-Bronze. An alloy suitable for sign plates 

and panels. Comp. : Cu 100, 8n 15. 
Emiebed! All exclamation used by moulders when 
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closing tlie parts of a mould togetber, iadicating 
that their end of the bos bas enteral the, gnide- 
pins or stakes. 

Expanding Metal. A metal which expanJa on solidi- 
fying. Coinp. : Pb 9, Sb 2, Bi 1. 

Expansion. The net or power ol' gpreadiug cot or 
enlarging, eepeciolly the property of metals to 
expand by hpat. 

Explosion. A chemical action which causes the sud- 
den formation of a great amount of expanded gas, 
as the explosion caused by the generation of gasea 
in a mould, or the mixture of molten metal and 
moisture (hydrogen gas). 
;truded Metal. Metal pressed into various sections, 
as by Dick's patent process ; metal which haa been 
stamped or pressed into shape. 

Eye-Bar. A pointed or chisel bar witli an eye forged 
on one end. 



Faoinq. a powdered substitnce, as charcoal, coal-dust, 
plumbago, etc., applied to the face of a mould, 
or mixed with the saml that forms it, to give a 
fine smooih aurfitce to tlie casfing, 

I-'ace-Eoaed. See Face-PIate. 

Face-Mocldihq. a procesa of moulding for obtain- 
ing a sharp impression. The mould is dusted over 
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with some facing, as lampblack or plumbago, and 
reimposed upon the pattern. (Am.) Relvrn- 
moulding. 
Face-Plate. a smooth plate, or board, on which 
patterns fonniug a plain parting in the mould 
are placed in [losition for ramming up the drag. 
See Fottow-Board. 
Faint. Lacking in detail; cold-slmt; not sharp or 

foil. 
Fake, v. To gloss over defecta. ITie substance 
used for filling up defects ia a casting — Beau- 
montagne : Scotch cement. 
False-Cork. A loose piece of a mould ; a drawback. 
Sometimes the uitdeicuts in a pattern are filled up 
temporarily, and after it is withdrawn from the 
sand, false-cores are carefully rammed in their 
several pla* 
Fai.se Part. A parting which 
cannot be moved without de- 
stroying the mould. 
Fan. A wheel with vanes fi.xed 
on a rotating shaft, inclosed in 
a chamber, to create a blast of 




Fatigub. The weakening of a metal when sulijected to 

i strains. 

Faucet. The enlarged end of a section of pipe which 
receives the spigot-end of the nest section. 

A rod used for pumping metal into a 
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caEting nbiJe it is gotidi^nng ; an excess of metal 
abore a mould which serves to render the casting 
more compact h^ iis preasnie. 

Feed-Bib6. An extenaioD on a casting foi feeding. 
Fbktos's Mkcai.. Ad anti-friction metal. Comp. : 
Zn 79, Sn 16, Cn 5. 

Ferro. A prefix indicating ferrous iron as an ingre- 
dient. Exs. : foiTO-alnmininm, ferro -manganese, 
feiTO-sodiom, etc 

Fettle. To pnt in order ; to clean or prepare, as, to 
fettle castings, to fettle a furnace, etc. 

FEITI.BR8. Dressers ; casting-cleaners. 

FiujBE (Am.). Cement for filling up defects in castrng^^ 

Filltt. A ronnded comer where two surfaces meet. 

Fnxisa (Am.). The mbetance used to fill a cavity. 
See Fake. 

FiixisG-Di. See Fodndkv Phrabks, p. 114. 

FiLusG-np Piece. A shaped piece wliicli is inserted 
in a mould to fill np any part not required in tlie 
casting. 

¥ix. A ridge left on a casting at the junction of the 
parts of the monld. The snrplns metal formed on a 
casting hy the metal filling the clearance, or fitting- 
space, allowed in all moulds, for joints or corea 

-Fining. To purify metals. 

After the pattern has been withdrami 
&om the sand, all the work done in preparing tLe 
mould for casting is embraced in the term fioish- 
iac ; mending and slicking. 
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Finishing Coat. The final coat of loam or fucing 
applied to a mould or core. 

Fireclay. An infusible clay, free from iron, lime, or 
any alkali — nsed for lining furnaces, etc. 

Fire-Gilding. A mode of gilding with an amalgam 
of gold, the mercury heing drivea off afterwards 
by heat. 

FiKiNQ. The mode of introdncing fuel into the famace 
and working it. 

Fibe-Lamp. a local term for a chanffer which has 
been cast. See Kettle. 

Fire-Sand. Silicious sand intermixed with more or 
leas alumina. Sand for foundry purposes requires 
to stand a high " fire" test, Xiencs fire-sand. 

FntEWOKKe, Spar];s from molten iron. (Coltoqaial) 

FiT-ON. To try on, or adjust the parts of a mould. 

Flaked. Streaked; eealy; marked; as a flaked or 
imperfect casting produced by the assembling of 
minute particles of sand or facing, which have run 
before the liquid metal. 

Flare Plate. See Glimmer. 

Flaeb-up. a sudden burst, or spiUing of metal on 
the floor, 

Flabe (Am.). The box or frame which holds the sand 
forming a mould. When there are more than 
two parts in a complete fiaek, it is called a three- 
part flask, or a fiask with cheeks, or mid-parts, 
as the case may be. 

Flat Top. The top part of a mould which has been 
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rammed up or swept itp witliont beinf; imposed 

upon a pattern ; a plain top. 
Fi,at-Eammek The rammer which is used near the 

top of a mould, or on the bed of an open sand 

mould, to resist pressure. 
Flaw. A defect or blemish. 
Flooded, Filled to excess, as when a casting having 

perforations comes from the mould with the whole 

surface covered over with metal. 
Floor Sand. Moulding sand which has been used in 

the floor. 
Flour. Common flour, used in foundries for dusting 

OD moulds, or mixing with core-sands. 
Plow. A riser ; Flow-off : a riser which is led into 

a gutter. 
Flower. The radiated crystalline appearance on the 

surface of soft solder, by which experts judge of 

the quality. 
Flue. An enclosed passage for directing a current 

of air. 
Fluor-spar. Calcium fluoride : a powerful flux in cast 

iron, steel, etc. About 6 lb. to the too of iron ia 

sufficient when it is used simply as a flax. 
Fltjs. Any substance or mixture used to promote 

the fusion of metals ; a solid reagent, added for 

the purpose of forming a compound with the 

earthy matter in an ore or metal. 
Toal's-foot. a rounded ripping chisel. 
_IIia4-6lv-BoABD (Am.). A face-board which, being 
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shaped to the outline of the top side of a pattern, 
obviates the making of a parting ; literally a 
wooden oddeide. See Match-board. 

FoNDERiE A C'aiabaese (the Galabasae proceas). An 
economical method of melting and using scrap- 
iron for email ornamental castings, practised by 
Belgian iron founders. 

FoBUEB. See Strickle. 

Formula. Specified mixture. A method of expres- 
sing a rule by symbols. 

Founding. The mechanical art which comprises all 
the operations of reducing ores, and of smelting 
and casting metals. 

FouHDKY Ikok. Iron undergoes some changes other 
than being melted in the cnpola ; the phrase 
foundry iron generally refers to iron ready for 
turning into castings. 

Foundry Ladle. A vessel for holding molten metal 
and conveying it from the cupola or furnace to the 
moulds. 

Foundry Practice. The methoda of doing work in a 
foundry. 

Foundrijology. The science of founding and its 
literature. 

Fountain-Kdnner. See Horn-gate, 

Fracture. The texture of a freshly broken surface. 
Metals are often bought or blended by the fracture 
only ; the fracture of a metal varies with its purity, 
temperature, and the manner in which the rupture 
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has been produced. Fractures are nsnally classiBed 
as: ], crystalline (aa antimony, bismath, zino) ; 
2, granular (aa cast iron) ; 3, jihroua (as wrought 
iron) ; 4, silhy (as copper) ; 5, conclioidal (as 
crucible cast steel) ; 6, columnar {as tin or lead). 

'Fdaue. An additional part to make a flask deeper, 
called in America a flask-riser ; a mid-part. 

I'bee Sand. Sand whicli hue little clayey matter in 
its composition ; sharp sand. 

Freezing Point. That degree of a thermometer at 

■ ■which a flnid begins to freeze ; the setting point 
of metals: the degree of heat at which a metal 
begins to solidify or set. 
Frbnoh Flow. A sarcastic term for a run-out. 
(Colloquial.) 
^I'bbnoh Sand. A natural moulding sand, of a fine 
^^L strong texture and velvety surface ; suitable for 
^^H intricate bronze castings. 
^^TrueA. Easily broken ; friable, as burnt sand. 

^uel. Combustible matter used for fires, furnaces, etc. : 

coal, coke, wood, oil, gas, etc. 

Fuel Eatio. The quantity of fuel required to produce 

a given proportion of fluid metal suitable for making 

castings. 

FuJcntm. That by which a lever is sustained, or 

about which it turns in lifting or moving a body. 

Full Blast. The highest melting capacity of a ccpola, 

or the greatest pressure of fan or blower. 
Fumes. Yapours ; smoke. 
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Fdknel. a vent pipe ; a filler ; a vessel of the sbape 
of an inverted iiollow cone, terrainatiDg below in a 
pipe, and used for filling crncibles with scrap metal 
or borings. 

Furnace. An inclosed place in which heat is pro- 
duced by the comhnation of fuel, as for reducing 
ores or metals. Furnaces are classified as air 
furnaces when the fire is urged only by natural 
draught; as hlast furnaces when the fire is urged 
by the injection artificially of a forcible current of 
air ; and aa reverheraiory furnaces when the flame, 
in passing lo the chimney, is thrown down by a 
low arched roof upon the materials operated upon. 

FuENAOB Lining. The highly refractory materials 
used for lining furnaces, as fireclay, ganiater, etc 

Fusible Metal An alloy which melts at a low tem- 
perature. Comp. : Kewton's, Bi S, Pb 5, Sn 3 ; 
Onion's, Bi 5, Pb 3, Sn 2. The fm-mer melts at 
202° Fahr. ; the latter melts at 197° Fahr. 

Fusibility. The quality of being fusible. 



Gab. The mouth or opening of a book, aa a crane 

hook. 
Qable. The end of a building; a template giving 

the sweep of a propeller blade. 
Gaffer. The foreman. 
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Gaoqerb. Hangers : pieces of iron imbedded in the 
sand of a mould (o keep it intact. 

Gaogering. The method of setting gaggers. 

Gallium. A rare metal, resembling aluminium, and 
remarkable for ite low melting point (86^ Fahr.). 

Galvanised Iron. Iron coated witli zinc by being 
plunged into a bath of molten zinc. 

Galvanising. Coating irou with u layer of zLqo to 
keep it from rusting. 

Galvanic Action. The mutual action of certain liquids 
and metak ; dynamical electricity ; the action 
which causes corrosion in metals. 

Gang. A squad ; a group of lalwurera under one fore- 
man, 

Gangue. A term applied to ailicioii3 matter, con- 
stituting the matrix of some ores. 

Ganister. a refractory ailicious stone, which is ground 
and mixed with fireclay for hning furnaces, cupolas, 
etc. 

Gas. An elastic fluid, commonly referred to in the 

foundry as atr. 
Gas Cohe. The soit coke which results from the dry 
diatillation of coal in gas-works. It is too friable 
for use in the cupola, although suitable for drying 
stoves and brass furnaces. 
Gate. The channel or opening through which metal 
ia poured into a mould; sometimes called the 
ingate or git : a sprue. There are numerous 
fonns of gates, as ball-gate, a gate with a ball cut 
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behiDd it for the purpose of feeding ; braneh-g'aie, 
a gate leading fmm the maiu gate ; horseshoe- gate, 
a douhle gate forming a LorBeBhoe; pop-gate at 
plump-ffate, a direct -pouring gate ; skim-gate, a 
gate designed to skim tLe metal on its way into 
the mould ; spray-gate, a seriea of gates for small 
castings, branching off a central runner, sometimes 
called a finger-gate. 

Gate-Cdttek. a moulder's f^iol for scooping a chan- 
nel for the metal to run in by ; also a machine 
for cutting off gates from 
castings ; gate-knife. See 
Sprue-Cutter, 

Gate-Pin. An upright runner 
■which forms the connection 
between the poming bead 
and the casting. 

Gate-Spool. An inverted cone 
with a knob-like handle ; it 
is used for shaping and 
smoothing the runner, or GATE-SrooL. 

head, in small moulds. 

Gacge. A template for ganging dimensions. See Size- 
stick. Wind-Gaug<\ an instrument for measuring 
the force of the blast. 

Gear. Tackle ; plant ; the mechanism which trans- 
mits motion to the parts of a machine, 

Oebuan Silver. A silver-white alloy, hard and 
tongb, containing copper, zinc and nickel in vary- 
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r ing proportions, with sometimes small additions of 
iron, lead or tin. Standard comp. : Cu 60, Zn 20, 
Ni20. 

Gie. A stool with a central socket for a spindle to 
work in ; the gig is used for sweeping np small 
loam jobs. 
Glimmer. A plate covering the ladle to keep the 

glare of molten metal from the workmen. 
Glow. To shine with an intense or white heat ; to 

be incandescent. 
Goggles. A kind of spectacles for protecting the eyes 

of fnmacemen, etc. 
Gdd. The most malleable metal. The Standard gold 
^^L of Great Britain is an alloy containing 8 "33 per 
^^B cent, copper. Colour, yellow ; when molten in 
^^r large qnautitiefi, green. 

Gold Solder. Comp.: An 12 parts, Ag 2 parts, 

Cn 4 parts. 
GoLEEN Beonze. Aluminium-bronze. 
Gong. A flat saweer-shaped bell. 
Gokg-JIetal. Comp. : Cn 82, Sn 18. 
Grab. A tool for gripping objects to enable them to 

be moved abont. 
Grade, h. Quality, v. To classify ; to regulate tte 
content and condition of carbon in pig-iron, as 
greij, mottled and white. 

tade No. The mark of quality in cast-iron. No. 1, 
a soft porous iron which has to be mixed with 
scrap or other grades with smaller crystals for 
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finislieil work ; the fractnre presents a. 

crystal of dark bluish cast. Ko. 2, s. medium 

close iron wbicli takes a floe finish. No. 3, the 

common grey iron, used for general castings. 
I Orain. Texture ; the arrangement of the particles of 

a metal. 
> Ghain Tin, Refined tin of the purest quality. 
1 Graphite. Caibon— exists in cast iron in two states, 

graphitic anJ combineil. Free carbon. 
Grahnq. a cast frame with crossbars ; a core-iron, 
Green. Imperfectly dried; damp; moist. 
GitEBNSAND. Moulding sand used for a mould while 

slightly damp, and not dried before the cast is 

made. 
Gbby Iron. Cast iron containing a comparatively 

high proportion of graphitic carbon. 
Grid. A grating ; a core aibor. 
Grout, v. To fill iu with grout, i.e. thin mortar, as the 

joints between bricks. 
Grunxer. a hook used in brassfoundries in lifting 

crucibles up to the pouring-hole of n fiask intended 

to be cast vertically. 
Gudgeon. The pin iastened in the end of a shaft oir, 

core-barrel. 
Guide Marks. Clay or loam patches fixed on the 

sides of a moulding-box, or dents on the sections of 

a loam mould, and mai-ked across the joint before 

the mould is separated, to enable it to be pnfe 

together again with the parts in proper positioo ; 
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a makdSBliifty used where box-parts are not pro- 
vided with pins. 

Gun-Metal. Usually an alloy of copper, tin and zinc. 
as Admiralty gun-metal. Comp. : Gu 88, Sn 10, 
Zn 2, or Cu 87, Sn 8, Zn 5. 

GuiTEB. A channel for leading metal into a pig-bed, 
or for venting a core. 

Ouy. A guide rope ; a rope or chain attached to any- 
thing to steady it 




Hand-Ladle. 



H. 

Hack-Sav^. a light frame saw for cutting metals by 

hand. 
Haft A handle. 
Hammered Metal. Metal hardened by hammering it 

when cold. 
Hakd-Ladlb. a small ladle which can be carried 

comfortably by one man. 
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Hangers. Gaggera: pieces of iron for carrying the 
weight of projecting or depending parts of a 
mould. 

HABDENma. An alloy of equal parts copper and tin, 
need in the mannfacture of anti-friction metaU 
and bell metal ; the element which has the effect 
of hardening a soft metal, as copper in gold, zinc 
in aluminium, antimony in lead. 

Eabd Iron. Iron which ia machined with difGcnIty: 
white iron. 

Hard Lead. Lead which has been alloyed with aome 
hard metal, as antimony in tjpe-metal, tia in 
pat tern -metal, and arsenic in shot-metal. 

Hard Solder. Brazing solder ; any solder which sets 
with a hard surface, and is difficult to melt. 
L Hardness. Comparative degrees of firmness or un- 
yielding qualities in metals. 

Hatching. Lines on a pattern or drawing bringing 
out details. 

Hat-Band. Hay-rope, used for making loam cores: 
the rope i| wound on the core-barrel to make np 
the difference in size between the barrel and the 
core diameters ; to bind the loam securely to the 
barrel ; and to assist in venting the core. 

^ead. The top of a runner which is enlarged to 
supply the mould with metal ; a cu(-o^'or sullage- 
Also the height of a column of liqaid, or 
"> pressure equivaJent to that height. 

The floor of a furnace on which the 
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nmterial lo be heated is placed ; the bed of a 
furnace on whicb the metala melt. 
Heat. The quantity of metal melted at a single 

operation. 
Heavy Metals. The metallic elements not included 
in the groups of alkalies, or alkaline earths, specifi- 
cally : gold, mercury, platinum, lead, silver, etc. 
I Hematite. An important ore of iron ; also a special 
kind of pig-irou, used for strengthening other 
brands. 
Eenip. Hemp or tow is naed for winding on email core- 
bars previous to daubing on the loam ; it ia also 
wrapped roand gate-pins to prevent the sand 
from getting into mould while the head is being 
rammed. 
Hbeculeb Metal. An aluminium-bronze, containing 

iron ; made by the Cowles Co. 
Eileh. A knot or noose in a rope which can be readily 

undone. 
Hollow-Ware, Cast-iron kitchen utensils, pota, pana, 

kettles, boilers, etc. 
Eook. A piece of metal I'ormed into a curve for catch- 
ing hold, as an S-hooJc, a. double link, shaped like 
an S ; linh-hook, a hook with an eye for linking 
on to an open hook. 
Hoop-BiNDBB. A length of hoop-iron encircling a 
^^1 course of bricks in a loam mould and having 
^^H tension applied by tying the ends with wire and 
^^K twisting till perfectly taut. J 



I 
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Sapper. A chute, usually funnel-shaped, for feeding 
material to a machine ; hell and liopper, the 
apparatua at the top of a blast furnace through 
which the charge is introduced while the gases 
are retained. 

Horn-Gate. A tapered circular gate, which supjilies 
the metal from underneath the mould, filhng it 
■with the least possible amount of friction. 

HoBSE-DBOPPiKGS. A common ingredient in loam and 
core and facing sands, rendering them porous and 
snitatle for conveying gases from the mould. 

Hot-Blabt. Heated air ; until the year 1828 iron 
ores were smelted by the aid of a current of air 
drawn direct from the atmosphere, then tho hot- 
blast, which ia effected by the utilisation of waste 
fumacQ gases, was introduced with a view to 
economising fuel. Cold-blast iron is stronger than 
hot-blast. 

HoT-snoRT. Brittle when hot. 

Hydradlio Gun-Mbtai,. A metal capable of with- 
standing great hydraulic pi^essure. Ex. : Cu 87, 
Snl3. 



Imiiaiion, a. Often used adjectively to characterise 
things which have a deceptive appearance, as 
imitation brome, oaat-iron coated with bronze- 
powder; imitaiion gold, some of the brass alloys. 
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tPOBiTiEB. Foreign matter ; undesirable elements in 
a metal. 

leandeseent. 'Whit*, glowing with intense heat. 

ifuaihle. Incapable or difficult of fusion. 

taATE. The priccipal channel by which the metal 
J mn into the monld. 

SOCT, A bar of metal which haa been cast in a 
monld ; also the mould itself, ingot mould. Ingot 
copper, steel, etc. Iron and lead in tliis form are 
CBlledpz^s; tin, blocics; zinc, cakes; gold, bars. 
DE Stakes. A term applied in sarcasm to the 
marks left by unequal ramming close on the joint 
of a monld. 8ee Monkey Knuckles. 

BiBH Tis. A nickname for Pi^f Lead. 

ron. Probably the most abundant, useful and valuable 

^ of all the metals. Iron is employed for meclmnieal 

^kpnrposeB in three states, viz. cast iron, wrought 

^Kron and steel. Cast iron is now treated ns tin 
alloy of pnre iron with the metalloids carbon, 
silicon, phosphorus, sulphur and manganese, and 
the various grades are produced by controlling the 

^Lfroportions of these elements present. 

J. 

ACKET-CoEE, A corc fofmiug an outer covering, or 
surrounding the main core in a casting. 

AM, To wedge, squeeze into a tight position, or 
press close. 
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Jauuer. a apring chaplet. Bee Springer. 
Jewellery. Delicate costiogs, especially &Qe brass- 
work. 
Jib. The projecting arm or beam of a crane. 
Jio. A contrivance fastened to or enclosing a piece of 

work ; a templet or guide. 
Joint. The place where two parts, as of a moold, 

are capable of being separated and pat together ; 

a parting. 
Joarnal. That part of a machine which turns in a 

bearing, as a ahaftj spindle, etc. 
JnMfER, A long chisel-bar or a quick-cutting tool, 

used for " jumping" a hola 
"JuMPEita." The sparks which scintillate from fused 

iron containing a high proportion of carbon in the 

" combined " condition. 



Kaolin. China day, extensively used for making claj 
cmcibles for steel melting. 

Kaba Kane. Japanese bell-metal. Comp. : Ca 10, 
Znl-5,Sn4, Agl-5. 

" Eeep's Test." A method of determining the per- 
centage of silicon in cast iron, invented by W. J. 
Keep, Detroit. A teat-bar is cast against an iron 
yoke, and the silicon content is judged by the 
amount of shrinkage and chiH 
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Kkttle. a chauffer or small 6re-Iftmp, naed for 

diTiog loam moalds at certniu stages of con- 

strnctioD. 
Knj~ To connteract: as for example, antimoay is 

said to kili tbe lead in a cock-metal mixture. 
Kiii.gn-Spmiis. Soldering fluid: spirits of salts 

(mnriatic acid) nhicb has been neutralised hj 

the action of zinc. 
Kisgston'b Metal. An almost obsolete anti-&iction 

metal. Comp. : Sn SS, Cn fi, H^- 6. 
Kini. A twist in a rope or chain. 
KisH. Grit or scum in metals. 
Kii. A trade outfit: a kit of tools. 
ExoRLED. I'rorideti with ridges : milled, as the edgi- 

ofacodn. 
KtHwcT* Bronze. Comp.: Cn 66 to 91, Pb 4 to 1 . 

Sn4t«15, P0-5to3. 
Kap/emidcel. False oopper. The arsenide of nickel. 

The word "Nickel "is a term of detraction, haviii^ 

been applied by tbe old German miners to what 

was lookei upon as a kind of false oopper. 



La Cise Pbbdo (Fr. = tbe lost wax). Briefly, this 
consists of modelling a pattern in wax, snr- 
ronnding it with plaster of Paris, firing it to 
bom oat the wax, tlien casting the metal intu ih 
eavity. 
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Laoqueh. a varniab, consisting of a solution of sliellac 
in alcohol, and some colouring matter like saffrou, 
dragon's blood, etc. ; applied to metals to keep 
them from tarnishing. 

Ladle. An iron pot or veasel to carry molten metal 
from the furnace to the mould. See Notsb on 
AprLiANCEs, p. 1131. 

Lamb and Fug. A famous brand of tin — Cornwall 
tin. 

Laminateh. Scaly ; thin layers with little ad- 
hesion. 

Lantern. A temporary drying apparatus. See Fire- 
lamp. 

Lb Moolaqe FiiANi^Aia. The French system of 
moulding statuary and iutrieate ornamental cast- 
ings. The pattern is reproduced in sections by 
the ordinary dry-sand methods, and the pieces are 
afterwards joined by means of mortise and tenon 
joints, screws, or hums. 

Lead. A blnish-white soft metal, of low tenacity, 
largely used in the manufactnre of pipes, theet- 
iug, etc. ; also an important ingredient in maDj 
of the alloys, as type-metal, solder, cock-metal, 
anti- friction metal, etc. 

Lean. Thin ; bare as to size ; smaller than the print 
or size-stick. 

Leave. Separate; part. 

Level. An instrument used for finding the horizontal 
line. 
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Lhtek. a roi with an eyplel, wliich is fixed into H 


core-ironp, or an iron bent to hang from the bars | 


^^K or Bides of a cope ; a tied gat/ger 


(Am.) a cleaner B 


^^K or tool for lifting looee sand from the mould. See | 


^H Cleaner. 


1 


^^BTiKG-ScRLW, A kind of eye- 




^^H bolt which screws into a plate 


i^^k 


^H fixed in tbfl pattern, and 


W^h 


^H enables the oionlder to get a 


1 11 


^^B steady lilt in drawing the 


^ 


M 


pattern. 


^ 




Light Alloyb. Alloys in which 




r 


aluminium is the diief itom- 






ponent. 






Light Metals. Alkali metals or 






metals of the alkahiie earths. 






Limestone. Calcium carbooafe ; a 






valuable flux for cast iron. 






Lining. The internul covering of 






anything, as furnace lining or 






ladle lining. 




Lining Metal. Babbitt metal, 


1 




or anti-friction metal used 


ii 1 


fur lining bearings. 


S 1 


Up. The mouth or pour of a 


" 1 


ladle. 


LIFTINQ-SCHEW. ■ 


^hX^cation. The separatioa of an . 


1 


^^H easily fusible metal from one le 


s fusible, as tio fl 


^^H from copper in bronze. 


1 


■- 
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Load. To adulterate or to saturate, as lead or zinc in 
some alloya, or mercury in some amalgams. 

Loadstone. Magnetic iron ore, 

LoAH. A mixture of sand, clay and other materiuls, 
used in malting moulds for large castings, often 
without a pattern. 

LoAH-Bo&RD. A strickle, sweep, or templet, for sliap- 
ing some part of a mould in loam. 

LoAH Bkick. a mass of loam whicli has been 
shaped in a brick-mould and then dried. Loam 
bricks are chiefly used for building where the 
ordinary bricks, on account of their rigidity, 
would interfere with the free contraction of the 



Loau-Caee. a Bat slab of dried loam. See Cale; 

Cover-core. 
Loau Moulceb's Cross. See Cross. 
LoAU M oulder'b House. A top bearing for the spindle 

which is kept in position by a tie-rod. See Notes 

ON Appliances, p. 157. 
Loam Moulder's Gio. A stool with a central socket, 

upon which loam moulds may be hailt and lifted 

off again. 
Loam Moulder's yQtJABB. A graduated square with 

a notch to allow it to fit close against the spindle ; 

used lor marking angles, circles, etc. 
Loam-Plate. The foundation plate of a loam mould. 
Locker. A cupboard for tools having a lock attached. 
LoosESiNa-EAR. A rappiug-har, usually round and 



'lost" 
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pointed, for jarring patterns previous to lifting off i 

the cope or ilrawiog ont a pittern. 
Loss Ton. 2240 lbs. The ton in U.S. is sometimefl 

reckoned ns 2000 lbs. 
t-oosE Piece. A part of a pattern which is not festened 

in any way, and is withdrawn after the main 

pattern has been taken out. 
-tjoss. Waste r the proportion of metal which oxidiaee 

or Tolatilises during the process of laeltin 
XjOht. SpoOed : the moulder speaks of hairii 

a casting if it turns out bad. 
IjOttdjoplastiquk. M. Lottin de Laval's method of j 

»takin;,' paper moulds of inscriptions, basso-relie 
etc. An adaptation of this method has been 
found useful for rotary presses requiting flexible ' 
stereotypes curved lo fit the moving drum. 
■JLiit/. That which projects like an ear, as the lugs of I 

a moulding box, or loam-plate. 
luTB. To close or seal up a joint ; to lute on the 

cover of a crucible. 
XcTiss. Fireclay or loam daubing used to lute any- 
thing. 
Xycopodium. A vegetable powder, largely used ; 
the manufacture of fireworks, and in America by I 
moulders to prevent the sand from clogging to 
patterns. 
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Machine Moui-riiKG, See Notes on Applianokb, 
p. 14f!. 

Magnaliom. An alloy of magnesium and aliiminiTira. 

Comp.: Al 100, Mg 10 to M. 
Ma^esium, A silver -wliite melal, malleable nnd 

ductile ; used cliiefiy in pyroteclmy and photo- 
graphy, and recenlly in ntloys for matbematical 

instinmenta. 
Magnolia. A famous niiti-friction metuj, the principal 

ingredients of whifh are : leaJ, tin, aiilimony iind 

bismuth. 
Maillechort. A German eiJver coufaiuing about 

15 per cent, nickel and a email proportion of iron. 
Multesliift. A temporary expedient. 
Makinq-up Piece. A piece of wool for making-up 

any deficiency in a mould alter tlie pattern ia 

withdrawn. 
Malleahh. Capalile of being csteniled or shaped Ivy 

beating or pressing. 
Malleable Bronze. Tohin bronze. Delia mefal, 
Malleablb Cast, Partially deearboiiiped cast iron ; 

articles made from pig iron and made malleiible 

by heating in the presence of oxides, which (le-. 

prives the cast iron of some of its carbon. 
Mallei. A small maul or mell with a short handle. 
Mandril. A bar of metal inserted in the work to 

shape it ; a metal core. 
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Manganese. An abundant metal wbicli much resemblea 
ciiflt iron in appearance and physical properties. 

I The metal oxidiaea too readily to be of innch 
seryice, except as an ingredient of some few alloys, 
aa manganete-lronz', where '1 per cent, intinganeee 
added to an ordinary brass alloy greatly increases 
the strength, hardness and ductility of the metal ; 
OTferro-manffanese,Ti?.sii for increasing the density 
and hardness of steel. 
AlANOiNKSE-Pia. Iron made from ore containing some- 
what more Mn llum the regiikr grades. 
^Manilla Metal. An alloy of copper and arsenic, 
from which the money used by certain tribes of 
the West Coast of Africa is made ; a volatde alloy. 
Akin to Muntz metal. 
Hipped (A.). Streaked; mapped casting is some- 

■ times Glinted by too macli sea coal nBed in the 
mnd ; the surplus facing is washed in irregular 
lines by the inflowing metal. 
Marine Acid. Spirit of salt. Muriatic acid. 
Marine Glue. Ordinary gliie, made with an addition of 

milk or liu^eed oil, to assist it to repel moisture. 
Marine Met.4L. An alloy of lead, antimony and 

mercury, for sheathing ships. 
JiAbKS. Characters or indications serving for guidance 

in lifting parts of a monld together. See Guide, 
Master Pattern. A pattern from which duplicates are 

made, and having double shinkage allowed. 
JfATTE, The lirst product obtained from the smelting J 
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of copper or otlior ores. In the case of copper it 
consists principally of sub-salphides and about 
40 per cent, metallic copper ; also a dull, frosted 
surface on metuls. 

Match (Am.). An oddaide ; a perforated board, block 
of plaster, bardened sand, etc.. in which a jiattern 
ia partly imbedded, for giving shape to the snrfaces 
of separation between the parts of a monld (plural 
matches). ^B 

Matchboard. See Ma.tch. ^M 

Meohanical Analysis. See Keep's Teat. M 

Melting Point. The degree of heat at which a metal 
passes from the solid to the fluid condition. 

Meltinh Katio. See Fuel Ratio. 

Melting Zone, The space in which iron ia melted in 
the cupola, usually from 12 to 20 inchea above the 
top of the tuyeres. 

Member. A line ; a notch in a loam-board, serving to 
locate certain radii in the mould. 
, Mend. To repair, restore or patch ; to make good any 
fiiult. 

Mercury. A metallic element which is liquid at 
ordinary temperatures, and solidifies at —39° C, 
to a soft, malleable, ductile metal. Alloys of 
mercury with other metals are called amalgams. 

Metal. The distinctioo between a metal and a non- 
metal is a purely artificial one. Chemists define 
a metal as an electropoaitive element capable of 
reflecting light and conducting heat and electricity, 
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and whose oiiiles have basic ratlur ihau acid pro- 
perties. Popularly the name is applie<I to certain 
fusible iiietals, as gold, silver, copper, etc., and also 
to the mixed metals or metallic alloys, as brass, 
bronze, atefJ, etc. 
MBTALLoaRAniY. The science of microscopic analysis 

of m etuis. 
Mttalloids. Elements which in the free biate are 
unlike metals, and whose compounds possess acid 
rather than basic properties. 
^allurgy. The art of separating and refining metals 
from their ores. 
MiD-P.\RT. A frame for a monlding box; the middle 

part in a three-pai't box. 
^NARGENT. An alloy used by jewellers, consisting of 
Cu 100 parts, Ni 70, W 5, and AI 1. 

Mineral Facing. Anthracite coal, or low graphite 
carbon facing, wbich is meant merely to be dusted 
on a mould when a particularly smooth surface is 
not required. 

AIiRROR Metal. Speculum metal, usually an alloy of 
copper, tin and arsenic, 

JMiTis CAsiiNce. Castings made from a mixture of 
wrought iron, cast iron and aluminium-bronze, 
the invention of a Swede named Ostberg. 

Jilixer, A machine for mixing sand ; or the material 
used for giving special qualities to moulding-sand. 
In brass foundries, the term is generally applied to 
the furnaceman. 
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MisiNQ SIrtal. An alloy prepared for tho purpose of 
mixing in with other raetnl. See Hakdenino. 

MiXTUBE. The ingredients composing an alloy. See 
Comjiosiliou. 

Mock Platindm. A white alloy, used for buttons, 
etc. ; white hniss, Comp. : hrasa 8, zinc 5. 

Modelling. The art of designing or copying worka of 
art in clay or wax, 

MoDULDS OF Elasticity, " The measure of the elastic 
force of auy substance expressed by the ratio cf 
stress on a giien unit of the substance to the 
accompanying distortion or strain." 

MoiBK-M^TALLiQiTE (Fr.), The omumental appearance 
obtained by treating the surface of metals, ae tin, 
aluminium, etc., with dilute acids. 

MoKDM. An alloy used for decorations upon gold and 
silver articles made by the Japanese. It is pre- 
pared by placing thin plates of gold, silver and 
copper upon each other, and stretching nnder thi 
hammer. 

Molasses. Treacle, used for mixing into core-sand, 

MouKEV, A weight or ball which, being raised on higB/ 
falls on any object underneath ; used for breaking 
heavy pieces of cast iron. 

Mo.vKEY Knockleb, Indentations on the parting of a 
mould, due to irregular rammiug. The moulder 
who produces them is the laughing stock of hj 
fellows. See Inside Stuke. 
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Mottled Iron. Pig-iron wliich is between the two 

ejitreiiiea of vki/e nnd ffrey. The fracture shows 

a decided mottle, porticma of white iron being 

gcattered through a matrix of grey iron. 

Mould. The cavity from which anything ia shaped; 

matrix. 
MocLDEH, One skilled in the art of maldng moulds 

for caatingp. 
jroDLDERs Glue. E\ pectoral inns. (Colloiiuial.) 
Modider's Tools. The tools wliicb the moulder car- 
^^_ ries about wilh bim are small, bnt numerous. 
^^^B They inclode trowels, level, rule, slickers, cleaners, 
^^^P callipers, etc. Other tools of trade are supplied 
hy the mastera, and are called shop took. 
ilovlding Sand. Sand snitable for making moulds, 
containing clay, and sometimes mixed with other 
materinls, as sawdust, flour, coal-dust, etc., to make 
it open. 
J.IoD],DiNQ Stall. A diviaion for a moulder to work 

in ; a bench, 
UoDLDiN'G Tub. A trough in which small moulds are 

made in brass fouudries. 
HuDDiNO-DP (Am.). See S(eam-up. 
Jliiffle. A furnace for aniiealiog castings; a covering 
or compartment used in furnacea to protect objects 
heated from the direct action of the fire. 
^^uniz Metal. Comp. : Cu 60, Zn 40. 

Lk i 
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Nail, n. A stud. v. 'I'o fasten or secure witli nails. 
Native Metal. Few of the metals are fouud pure in 

niiture — gold is Ihe most prominent ; free or an- 

combincd metal. 
Naval Brass. An alloy frequently specified by the 

British Admiralty. Coinp. : Cu 62, Zn 37, Sn 1. 
Nn'e. The hub of a wheel. 

Nb6t. a set of small core-tubes of graduaied size. 
Nbst-Ego. a mould left over from the present 

cast and meant to figure in the next heat. 

(Colloquial.) 
New Metal. A metal or alloy melted for the first 

time, as distingnislied from re-melted metal or 

metal made with scrap. 
New Sand. Sand fresh from the quarries and pita, 

furnished to founders for moulding purposes. 
Nick. To cut or mark, as a piece of metal, to see 

the fracture. 
Nickel. A white tenacious metal, strongly magnetic ; 

next to manganese, nickel is the hardest of all 

metals. The addition of Ni reduces the corrodi- 

bility of steel, and increases its tenacity. 
Nippers. Small pincers or pliers for cutting wires. 
Noble ]\Ietal8. Metals which do not combine with 

oxygen when heated in contact with air, and at a. 
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red heat remain indifferent towarJa water. Silver, 
gold, mercury and platinum are the most import- 
ant metals belonging to tliis group, 

Notions (Am.). Small wares or trifles. 

NowEL (Am.). The core or inner part of a moald lot 
casting a large hollow object ; alao the bottom 
part of a flask in distinction from the cope : the 
drag. 

iiugget. A lump of metal. 

Ndehbbrq Gold. An alloy which is frequently used 
ia the manufacture of cheap gold ware. Au 2'5, 
A17-5, CuS)0. 

Nuts. Small coal : fuel which has been screened. 



© on a pattern usually iodicatea a screw, nail or pin 

^ which requires to be undone in the process of 
moulding, so aa to allow the pattern to be 
drawn. 
Oddside. A box part, usually rammed with sand, and 
having the impression of the top-part of the 
pattern ; nsed for making the parting, or to save 
bedding in. See Match. 
Offer. To bid, or estimate ft price. 
Open Heaeth. The shallow hearth of a reverberatory 

furnace. 
Op£S-Heabth Steel. Siemens-Martin Bt«el. Cast 
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iron is converted iuto steel by tlie addition of 

wrouglit iron, or iron ore and manganese, and by 

exposure to beat ia an open-hearth furoace. 
Open-ISaxd SIouldisg. A method of moulding only 

applicable to fastings baving a flat upper surface ; 

moulding without a cope or top-part. 
Ore. Any native metallic compound. Ores are occa- 

aioiially alloys, but the great majority of them 

are associated %¥ith other elements, as oxides, 

sulphides, carbanat«3, etc. 
Ordnakcb Bronze. The original gun-metal, Cu 90, 

SulO. 
Okuolu (Fr.). An alloy much nsed for purely artistic 

purpoB&j. Coinp. : Cu 58 ■ 3, Sn 16-7, Zn 25-3. 

Another example of this gold-bronze : Ca 90, 

Sn G, Zn -1. 
Oboidb (Pt.). An alloy, chiefly of copper, zinc and 

tin, resembling gold in colour and brilliancy. 
Odnob Metal (Am.). An alloy suitable for steam 

fittings. Oomp : Cu 16, Sn 1, Zn 1, Pb 1. 
Otiijput The weight or number of castinga put out of 

the foundry in a giveu time. 
Over-all. A shop term for an outermost dimension. 
Oxide. "A binary compound of osygeu with bd atom 

or radicle" ; popularly referred to as rust. 
Oxtdation. Combining with oxygen. 
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Packfoeto. Chinese white metal, r^emhling German 
silTer. Comp. : Cu 40*4, Ni 31-6, Zn 25 4, 
Fe2-6. 

Fackikg. I^eces of iron for making up space between 
binders. 

Padtt. Liquid facing : blackwash, corewash, etc. 

Pallioks. Thin strips of metal, nsed for soldering fine 
work or jewellery. 

Pakcakzs. Sorplos metal which has been poured out 
on the floor. 

Pafeb-Partixo. Paper makes an excellent substitute 
for parting-sand at parts of a joint where it is 
difficult to apply the sand either in the wet or dry 
condition ; it is mostly used in loam-moolding as 
a separator between parts. 

Pared, A lot or portion of anything, as a parcel of 
gun-metal. 

Pari. To separate. 

Pabtixg. The joint of a mould ; the outline which 
separates the parts of a mould. 

Pabtixg Sand. Burnt sand, used for coYering a joint 
so as to keep the parts of a sand mould from ad- 
hering. 

Pasted Coses. Gores which have been dried in halves 
and then pasted together with flour paste. 

Patch, To mend, or make up deficiencies. 



Patext Metal. Any Babbitt or anti-friction metal. 
Babbitt's metal was originally known as "Babbitt's 
Patent 3[etal " ; when other makera of this class 
of metal entered the lists, the word B>tbbitt's was 
dropped naturally. 

Patiha. The asniginous coating which comes on 
bronzes by exposure to the atmosphere. See 
Mrugo Nobilis. 

Pattern, A full-sized model, around which a sand 
mould is made to receive the metal. Patterns are 
mostly made of wood, but tliey may be made from 
any sul^tance strong enough to resist the pressure 
of ramming, etc. There are miny kinds of patterns: 
as solid pattern, a pattern cut out of the solid wood 
or metal ; huilt pattern, a pattern made up of small 
pieces glued together ; skeleton pattern, a pattern 
giving theouthne of the casting only; shell pattern, 
a pattern which permits core and mould to be made 
simultaneously; carded patterns, a plate having 
patterns fastened on one or both sides. 
' pATTEitN-METAL, Patterns which would he liable to 
warp, or he easily damnged if made in wood, are 
made in metal. Cast iron is not tlie most suitable 
metal for patterns, although, owing to its cheap- 
ness, many are made therein. For small patterns 
and duplicates a soft metal with low shrinkage is 
a desideratum. Tin B, and antimony 1, makes a 
fine pattern-metal, hut for heavy patterns the 
expense would be an objection. Aluminium has 
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^r lately come into favour as a metal suitable in 
I many ways for foundry patterns. It compares 
' favourably in price, weight, and general results 

with any o£ standard pattern alloys. 
Peel. To atrip off the stin or burnt sand on the face 

of a casting. 
Peek. To stretch or draw metal with the peen of a 

hammer. 
Peg. A wooden pin. 
PEGoraa IJAMMEB. A light narrow rammer, used for 

pressing the sand into corners. 
Pendulum. A slicker for deep flanges. 
Pene ; Pene Eammeb. See PEaaiNG Eammee. 
Perished JIetal. Metal which has oxidised or lost 

its oidginal strength. " Burnt" iron. 

tek. a hard, tough, easily fusible alloy, originally 

consisting of tin with a little lead, but modified later 

by the addition of antimony, copper or bismuth, 
.'s Wool. The flakes of zinc oxide which 

rise from the yellow-brass alloys arc termed 
Philosopher's Wool." 
'hosphor-Cronze. An ordinary bronze containing 

from 1 to 3 per cent. P. The phosphorus 

introduced into the bronze generally as phosphide 
tin, and imparts increased hardness, elasticity, 

etc. to the metal. 
fAysica? Proferiies of Metals, usually considered. 

specific gravity, hardness, fusibility, volatility, 

tenacity, elasticity, elongation, ductility, malle- 
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ability, conductivity, fracture, flowing power or 

Tiacoeity, and welding, 
PiCKtE, A batli of dilute a«id for removing burnt sand 

from castings, or to improve their colour. 
PiCKLiro. Dipping castings ; treating with acids. 
PiQ. An oblong mass of metal, as pig-iron, pig-lead; 

ingot. 
Piq-Bed, a sand bed arranged with a, series of 

channels for running metal into ingots called 



Pig-Ikon. Cast iron as it comes from the smelting or 

blast-furnace. 
Piq-Iron Breaker. A machine for breaking up pi 

iron into short lengths for charging into 

cupola. 
Pin. a foundry term for a gate-fin or ajlask-pin. 
PiN-BoABD. A strickle board having a pivot. 
Pinholes. Minute air-holes, which sometimes showj 

on a casting after it has been machined. 
PiNOHBEOK. An alloy of copper and zinc, invented by 

Christopher Pinchbeck about 1700 ; much used 

in the mannfactnre of cheap jewellery. Comp. : 

Cu 8S, Zn 12. 
Pipe, A shrinkage hole, especially a hollow in sn 

ingot of steel. 
Pipe Foundry. A foundry where the manufacture of, 

pipes is a speciality. 
Pit. A large hole in the foundry floor in which heavy 

jobs are cast. 
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PiiSead. Tlie surface of the ground at the mouth of 

the pit. 
Pitted. Marked lyith little hollows ; imsound. 
Planished Metal. Stetal made smooth by li^ht 

blows with a hamiuer. 
Plant, n. Equipment ; tackle ; tools, v. To bed in a 

job. 

Rlaster-Cast. A copy of an object obtained by pour- 
ing plaster of Paris, mixed with water, into a 
mould. 
blBiio Bronze. An alloy of copper, tin, lead and 
aiaenic, lead ranging from 21 per cent, to 47 per 
cent, 
jtlastic Metal. An anti-friction metal which retains 
its fluidity for Bome time, and works well with a 
soldering iron. Ex. : tin 81, Ca 8, Pb 9, Bi 2. 
Plate Mouldisg. An economic process of moulding 
practised where there is a large quantity wanted 
^^^H from the same patterns. The patterns are fixed 
^^^H on a plate, which is interposed between the top 
^^^F and bottom halves of the fiask in moulding. 

Plate- Walloper, A piece-worlcer at plate moulding. 

(Colloquial.) 
Plateobh. The charging floor of the cupola. 
Platinum, One of the noble metals, insoluble except 
in aqua reyia. White, non- tarnishing, very maile- 
^^H able, dnctile and infusible ; largely used in technical 
^^^H and chemical manufactures. Platinum is the only I 
^^^H metal known around which glass can be fused, A 
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and is indispensable in the manufacture of electrical 
apparatus, such as incandescent lamps. Tbe metal 
ia now becoming scarce. 

Platinum-Brome. A hard, white coloured bronzB^J 
Comp. : Cu 43, Zn 22, Ni 30, Pt 5. 

Plcq, n. A conical ly-ah aped piece of clay, wbich ia 
fixed to the button of the bott-stick. v. To plug 
the tapping-bole of the cupola. 

Plumbago. Graphite ; blacklead ; foundry faeingrf^ 
■which acts aa a separator between metal and sanctl 
and ensures smooth castings. 

Pldhp. To east or let drop suddenly. See ffa/«.*<l 
phimp gate. 

Pocket. A cavity in a mould ; or a piece of tackle 
serving as an enclosure for a projecting part of a 
pattern from which a mould ia being made. 

Fooket-Pbikt. a print which is prolonged to thc^ 
parting-joint of a pattern, and "stopped OTer"^ 
alter tbe core is fitted in its place. 

PoLiNO. A process in refining copper. The surface 
of the metal is covered with fine charcoal to 
prevent access of air, and a long pole of greea 
wood is introduced, when a violent evolution of 
hydro-carbon and other reducing gases takes 
place and removes the oxygen. Yarious testct_ 
are applied during thia operation, aa it ia onej 
requiring extreme nicety, the result of too longl 
contmued " poling " bemg " over-poled " coppw^T 
and tbe reverse " under-poled." 
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Pop-trATE. See Gate. 

Porous. Spongy ; luetel which is permeable by liqnida ; 
niisoimtl. 

Pot. a crucible ; a cast-iron ladle. 

Pot-Metal. An alloy of copper and lead : a common 
coct-metjil. 

PouRrNG-FLOon, In some foundries the moulds are 
made in a different part of the building from 
where they are cast, hence pouring-floor. 

Foiin jaune (Fr.), Yellow brass. 

PitEss. A ramming machine for small moulds. 

Pressure. " A thrust which is equally intense in all 
directions around a point." 

Prickeb. a sharp pointed wire, used for venting cores 
and moulds. 
'bint, a projecting piece on a pattern which forms 
in the mould an impression for holding in place 
or steadying a core. 
iiNTiKO (Am.). See Funting. 

PnoDs. Dabbers; projecting teeth or prickers on a 
loam-plate. 

Prove. To test, or make a trial, as in setting a loam- 
board or centering a core in a mould. 

Puddling. A process in the manufacture of wrought 
iron and steel. The iron is subjected to intense 
heat and frequent stirring in tbe presence of 
oxidising snbatances to free it from impuiities and 
some of its carbon. 

PuNUNG (Am.). Stamping : a method of cloeing the 
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pores of a mould wliich cannot be slicked. After 
the facing has been dusted on, the pattern is 
returned to tlie mould and " punted " or knocked. 
See Betum Facing. 

Q. 

Queen's Metal. Britannia metal : an alloy consist-' 
ing essentially of tin, with a slight admixture of 
antimony, bismuth, lead or copper. 

Qmcksiher. Mercury ; so-called from its fluidity and 
its reaemblauce to liquid silver. 
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Babble. A locg iron bar or flapper, for stirring moll 
metal in the reTerberatory furnace. 

"Kab Ha'" (Sc). a reservoir for molten metal ; usually 
a large tank fitted with a sluice, daubed or lined 
with sand. This ia a common makeshift where it 
is inconvenient to east with ladles, or where the 
ladle capacity is too small. Kobert Hall was a 
notorious glutton. See Gathering Metal ; Bam. 

Baoe. a sloped bed of sand in which 
rough tackle are sometimes cast. 

Badius. The semi-diameter of a circle. 

Bag. a barb : an irregular fin or ragged edg( 

Make. The inclination of anything from a perpOT* 
dicnlnr direction ; angle. 
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Bakinq-Babs. Long round bars used for drawing the 
residnary coke, slag and metal, from a solid bottom 
cupola, after the cast. 

Kammeb. a tool for ponnding the sand of a mould to 
render it compact. 

Bamminq. Pounding sand; an operation in mould- 
ing requiring judgment, the force of the blows 
being tempered to suit the various thicknesses and 
areas of sand in a mould. 

KAMUiNa-BLOGES. Piaster or metal reverse moulds 
used in some classes of repetition work. See 
Block Moulding. 

Range. Originally a chimney rack ; now used for the 
whole fireplace. 

Rap. To free a pattern, and facilitate its removal from 
a mould, by a series of light blows. 

Eapping-Bab. a spiked bar, which is struck to knock 
the pattern about. 

Bapping-Plates. Iron plates, which are let into the 

faces of a pattern to effect the loosening of the 

same from the mould by rapping upon a bar 

inserted into holes in the plates. 

Eattleb. a tumbling-barrel, for cleaning the sand 

from castings. 
Bat's Tail. A small, fine swab, tapered like a rat's 

tail. 
Keceiveb. a receptacle in a furnace or ladle for hold- 
ing molten iron and keeping it free from cinder, 
slag, etc. 



eft FOUNDRY NOSIE>ICLATURE. 

Ked Brass. Tombac. Comp. : Cu 85, Zn 15 ; also a 
collectiTa term for the varionB alloys distingnisbed 
by hardness, and used for bearings of Learily 
loaded and rapidly revolving axles. 

Bed Metal. Cock metal ; steam metal. Es. ; copper 
64, tin 4, yellow brass 8, lead 1. 

Eed-shoet. Brittle when hot. 

Eeddoe. To bring to the metallic state by separating 
from imparities. 

Refiner. One wlio purifies metals. 

Eefining. The last process in the mannfticture of the 
commercial metals, 

Refraeiory. Difficult of treatment, as fasion or re- 
duction. 

Eefdsb. Scum, dross, kisb, scoria. 

EEGEtfEBATOR. A dsvice used in connection with ga»- 
buming furnaces, in which the incoming air or gas 
is heated by l;eing brought into contact with masses 
of iron, brick, etc., which have been previously 
heated by the outgoing air or gas — Siemens' pro- 
cess. 

Begulus. The name given by the alchemists to the 
metallic substances separated from other matter 
by fusion. 

Eemelt. To melt a second time ; to reuder metal 
homogeneous by remelting. 

Kepeat Work. Castings with a large number on 
order. 

Bespiralor. A gauze covering, for the mouth or nose. 
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to prevent some metal workers from inlialini^ 

noxious fumes. 
Kbst. a stool or support ; a small beam or 

trestle. 
Ketdkn Facihg, Facing suitable for ligbt work or 

delicate impresaioDs, requiring tlie return of tlie 

pattern to the mould after being dusted over. 

The best return facing is a combination of ligbt 

carbons, 

Eetokns. Scrap metal returned from the dressing- 
yard ; home scrap. 
Reverberator y. See Furnace. 
Rhodium. A. rare metal ; obtained from some ores of 

platinum, and largely used for pen points. 
Rib. A bar or ridge of metal which tends to stiffen a 

casting. 
EiDDLiNGS. Kefase ; hard worthless material left after 

riddling sand. 
KiQ. To fit with tackle ; to arrange appliances. 
RiMOEB. A malleable iron binder, which forms a loop 

over the binding bars. 
HiSEB. A feed head ; an opening in a mould to allow 

air or dirt to ascend. 
KoASXiNG. Submitting to the action of heat and 

air: a process by which most of the impurities 

in ores are oxidised and slagged off, as silicates, 

etc. 
Sodded (Am.). Fixed or stiffened with rods, ns the 

wire through the centre of a core. 




I 



90 FO0NDRY NOMENCLATUKE. 



EoLL-ovKR Box. A moulding box which can be turned 

over, 
EoMANiuM. An aUoy of Al 98, Ni 1, W I. 
Bope Yam, The best material for moulders' swabs. 
ItoiTEjf EooK, A special sand largely used in some 

I localities for cores and hollow-ware ; rotten sand- 
stone. 
KoxJGH Castino. a casting which has not been 
machined or tooled ia any way. 
Ehb-Stone. a piece of sandstone, brick or emery, 
used by dressers to rub off the sand adhering to 
the surface of a caating, 
BuBBisa-BoAitD. A piece of stick used for dressing 
loam moulds and cores prior to finishing with 
blackwash. See Chinse. 
EuLOZ Silver (Fr. Argent-Ruloz). Sometimes called 
French silver. An alloy used by French manu- 
facturers for articles formerly prepared from 
standard silver, Comp. : Ag 33, Uu 37 to 42, 
Ni 25 to 30. 
EcMBLER. An iron barrel in which small ca-^tiugs 
are made to rub against one another by a rotary 
motion and clean the sand o£f; sometimes called 
a tumhlev or a rattler. 
Runner. A channel for leafling molten inetal into a 
mould, ladle, or pig-bed ; also the metal left in 
the channel. 
Bun. To fuse, to melt, to escape, as when a crucible 
starts to run. 
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EuN Out. A burst or leak in a mould while it is being 

cast. 
KuN Steel. Malleable iron castings. 
Rust. The film of oxide which forms on iron when it 

is exposed to moist air ; hence, by extension, any 

metallic film of corrosion. 



S. 

Sad. Sodden ; heavy with moisture ; damp. 

Safe-Edge, The uncut edge of a smooth file. 

Safe Side. On the right side ; sure. 

Sag. To sink in ihe middle ; to lose firmness ; to give 
way. 

Salamander. See Scaffold. 

Sal-ammoniac. Ammonium chloride, used as a flux. 

SaUenixum. Acid potassium sulphate : an excellent 
flux for brass. 

Sand. Foundry sand is a variable article, or rather 
compound. All sands taken direct from the earth 
contain more or less vegetable matter, which burns 
out as soon as the molten metal strikes it. For 
this reason, facings and fireproof substances are 
added to divide the particles or fusible element of 
sand. For heavy iron castings, loamy sand, old 
sand, and coal dust, are generally mixed for facing 
the mould. Core sand usually contains flour, rosin, 
British gum, or other binding material. No hard 
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and fast rules can be devised for mixing tlie 

various (palities of argillaceous or siliceous eattiis 

available for moulding ; Ibe moulder must use hia 

judgment, and consider the nature of tlie metal as 

well as the weight of the caoting. 
■"Sasd Artist" (Am,). A sarcastic term for a 

moulder. 
Sasd-Eed. The sand-bed made by ramming about 

3 inches of sand on the bottom of the cupola ; an 

" open-sand " bed, 
" Sandless Pia-iKON." Iron which has been cast into 

metallic ingot-moulds. Sometimes called "chilled 

pig " ; " machine-cast pig." 
8and End. That part of the foundry where only sand 

moulds are made, as distinguished from the loaia 

end. 

Sand Sifter. A machine for riddling sand. 
Scab. An incrustation on the auriace of a casting, 

caused by the metal washing a^ray sand from that 

part of the mould. 
SoAFFOLD. Au accumuhttioa of partly fused material, 

forming a shelf or dome-shaped obstruction above 

the tuyeres in a blast-furnace. 
ScAPFOLDiKU. The term used when the alternate 

charges of coke and iron in the cupola gefhuog" 

or wedged, so that the succeeding charges cease to 

fall down and melt. 
Scale. The film of oxide formed on iron and steel 

castings by annealing. 
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Sconce. The topmost piece of packing osed in 
biuding. 

Scoria. The scum or dross of metals. 

Beotch. To wedge, cbock, or prevent from alipping. 

Scotch Cement. See Beaumantague ; Filling. 

ScBAP. Spillings : fragments of metal or defective cast- 
ings for remelting in the fonndry. 

gcRAFEB. A tool for levelUng ofi' the sand in a mould- 
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Rcbew-Clawp. 

Scratch Brush. A stiff wire brush for cleaning 

cafitings. 
Serew-Olamp. A cbmp which is threaded and fastened 

with a nut. 
ScBEENiNa. Passing foundry sand or roke through a 

screen. 
Scum. Dross, scoria. 
Sea.-CoaI'. See Facing. 
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" Seau-dp." To stop tip the Reams or joints of a mould 
witli akilly or soft loam. 

Seaechikg. Penetrating : as phosphor-bronze is a 
searching metal burning into the pores of a 
mould. 

SEiTma. A bearing for a core or a section of a mould ; 
print. 

Section. A division or slice of anything, or a repre- 
sentation of such. 

Seclor, A part of a circle comprehended between two 
radii acd the included arc. 

Segment. A part cut oiT from a figure by a line, as 
the segment of a circle. 

SEQBEGiTiON. The act of separating ; as in the pro- 
cess of solidification of alloys, the heavier metals 
sink, or the less fusible metals set first. 

Self-Delivbbx. The deUvery of a pattern leaving its 
own core as distinguished from one which requires 
to be cored oat. 

Set. To become solid ; to solidify, as metal sets. 

ShacJile. A clevis, a loop fitted with a movable bolt. 

Shaft. The handle of certain tools, as hammer shaft, 



" Shaser " (Am.). An oscillating sand sifter. 
Shank. A ladle fitted with bars forged to a hoop for 

supporting and handling it. 
Shear Iron. An attachment to the spindle used in 

loam moulding, and to which the loam board is 



DIOnONABY. 95 

SfiEATHiNa. Metal sheets used for sheathing vessels. 

Shell Pattbbn. See Pattern. 

Shobt. Brittle : as cast iron is said to be hot short 

or cold short. 
Shobt Cast. A castmg spoiled through insuflScient 

metal being poured into the mould. Short-ran. 
Shtyre. To prop or support anything. 
S^OT. Spillings in the form of small globular 
masses ; also ammunition, an alloy of lead 1000 
and arsenic firom 8 to 8. Shot is prepared by 
letting fall, from a height, drops of lead into 
T?ater; and an addition of a small quantity of 
arsenic to the lead helps its solidification, and 
gives to the shot a more spherical shape besides 
hardening it. 

SHBiNKAaB. The dimension lost by contraction in 
metals while cooling. 

SHBiNKma Head. A body of molten metal, connected 
with a mould, for the purpose of supplying metal 
to compensate for the shrinkage of the casting ; 
also called sinTcing head and riser. 

Sided. Twisted ; leaning to one side, as a core un- 
equally divided, or a casting showing an uneven 
joint. 

Side-Bunneb. a runner, or gate, which supplies the 
metal by the side of the casting. 

Silicon. A metalloid which is always combined in 
nature. Characteristically the element of the 
mineral kingdom, as carbon is of the organic 
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world. Acts as a softener in eaat iron, and a 

deosidieer in copper alloje, 
Sjilicos-Bronze. An alloy of copper and silicon, with 

or without tin. 
Silicon-Copper, The moat approved flux or deosidiser 

for brass alloys. 
Silver, One of the " noble " metak ; whitest of all 

metals, and best conductor of electricity. 
Silvee-Bhonze. a German silver without nickel. 

Comp.: Ca 67-5, Si -5, Mn IS, Zu 13, Al 1-20. 
SiLVERKTTE. Another imitation silver alloy. Comp, : 

Al 94, Ni 2, Cu 2, Sn 2. 
SniiLOR. A brilliant gold-like brass. Comp. : Cu 89, 

ZulO-o, Sn -5. 
SiKK-HoLE. A cavity caused by the ahrinkage of 

metal on solidifying : a draw. 
SiKSiNQ Head. A riser, from which the mould is fed 

as the casting shrinks. 
Size-Stick. A measuring stick, to which loam boards 

are set and cores are made. 
Skids. A pair of bars which stretch across the mould- 
ing tub ; stretchers. 
Skilly. Sand and water mised to a soft consistence ; 

sluiTy. 
Skim. To clear the surface of molten metal. 
Seqiueb. A bent iron for skimming metals ; also the 

one who skims. 
Skimmings. Dross of metals, ashes, etc., from the skim- 
ming hole. 
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■Gate. A gate designed to ensure that the 

casting gets only clean 

metal. 
Skin. To put on a thin coat 

of 1o»m. 
Skin-Dry. Fiirtislly dried. 
Skinning-itp. Putting the 

inst coiit of fine loam ^^'^ Gatb. 

on a core or mould. 
SlacI,:. Small coal, or half-burnt coai, 
StiCKESiNa. Relieving parts ol" a casting to iiUow it 

to contract freely. 
Skulls. The metal which eets in the bottom of the 

ladles after casting. 
Slab-Core. See Cake ; Cover-Core. 
Slao, n. The dross or recrement of a metal, v. To 

clear metal from scum. 
8leek. To make smooth, (Am,) slick. 
Sleeker ; Slicker. A tool for slicking moulds. 
Sling. A rope or chain for suspending a heavy body. 
Slip. Fine loam; also called 

skinning -loam. 
Sliiggish. Dull, iuactive. Cold 

metal (colloquial). 
SMELTrao. Fusing ores for the 
purpose of separating ami 
refiuiug the metals. ss.ii--Fu8k, 

Snap-Flask. A flask for small 

repeat work, the sides of which can open ( 
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liingea and leave the fiDisbed sand-mould intact ; 
a portable moulding-bos. J 

Snuo. See Liig. H 

SoAPBTONE. Talc: a hydrous silicate of mngneaia, H 

Soalcage. Shrinka^re. 

SoAKiNO. Allowing molten metal to remain in the 
furnace nfter it is ready. 

SoFTESEE. Silicon, trraphite, or any substance whicb 
has a softening influence on cast iron. 

Sofi Sohler. Plumbers' solder: Sn 1, Pb 2. 

SoLDSn. To nuite the surfaces of metals by means 
of a more fusible metal, which, being melted upon 
each surface, serves partly by chemical attraction 
and partly by cohesive force to bind them together. 

SoLDESiNO Fat. Powdered colophony and kiI- 
nmmoniac. 

Soldering Fldid. Prepared dilate acids : " killed " 
spirits, used to clean the snrfacea to be soldered. 

Soldiers. Pieces of wood, used for supporting bang- 
ing parts of a mould. 

Sow. The heavy ranner which conducts the molten 
metal into the rows of nioulda in a pig-bed ; an 
ingot runner. 

Spare. Metal over and above what is necessary for a 
cast. 

Specific Qramty. The ratio of the weight of a body 
to the weight of an equal volume of some other 
body taken as the standard or unit ; in considering 
solid and liquid bodies, water at 4° C. ia taken as 



the standard ; one cubic foot at tliis t«mperature 
weighs 62*4^5 lbs, 
SpE0i7i.tiM Metal. A hard brittle alloy, used for mak- 
ing metallic mirrors, aa reflectora of telescopea; 
usually consisting of copper and tin, with a small 

• proportion of arHenic. According to Eoss, the 
best proportions are: copper 126 '4, tin 58 '9, 
i.e. atomic proportions. 
Spelter, The trade name for zinc ; also appHed to 
hard solder as spelter solder. 




SpILL-TEOtGU. 



Spieoeleiskn, a fusible white cast iron, containing a 
large proportion of carbon (from 3 to 7 per cent.) 

tand some manganese. When the manganese 
reaches 25 per cent, and upwards, it has a 
granular structure, and constitutes the alloy /i^rro- 
manganese, largely u.sed in the manufacture of 
Bessemer steel ; called also spiegel and apiegel-iron. 
Spillings. Scrap metal spilled during a cast. 
Spill- TnoDGH. A tray for catching spiilinga, used in 
brassfoundries. 
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Spilly, Containing droBS. 

Spinnikq Metal. Any malleable metal or alloy which 

can be ehaped into a hollow form by pressing 

against it with a smooth tool or roller while it 

revolves. 
Splittino. The method of dividing castings, as wheels, 

pulleys, etc,, and relieving them from tension by 

inserting plates in the monld to effect a separation 

in the act of casting. 
Speisa. A regnlns consisting essentially of nickel ; in 

assaying, a compound of a metal with arsenic. 
Spongy. Full of cavities ; poroas. 
Bpoon Metal. The name given to the standard 

German silver put into cheap spoons. Comp. : 

Cu 5U, Ni 25, Zn 25. 
Spodt. The orifice through which the metal flows 

from the furnace to the ladle. 
Sprax. a series of castings or patterns attached to a 

central runner ; or a branched runner made to die- 

tribute metal in all parts of the mould. See G'A.te. 
Spriggs. Moulders' brads for bmding weak paxta of a 

mould. 
SPEraoEB, A bent plate for steadying a core. 
S^UE. The hole through which melted metal is 

poured into the gate and thence into the mould ; 

also the waste piece of metal cast in this hole. 
Sproe Cotter. A machine for cutting off sprues. 
Sf£. To look under the cope of a mould and ex- 
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Sfiy-Hole. An opening fur looking tuto the furnace 

during the operatioD of melting. 
Swjft. To arrange in piles: as to stack boxes, pig- 



Stake. a piece of wood driven into the groumi to 
siiiy Of guide the posiiion of a cope or top part. 
^ Stauhng. See Pdnting. 

Stang ; Stangy. A piece of wire with a plate riveted 
on, and used na a support for a core in j'lace of a 
chaplet. 

Staple. A loop of iron or other metal meant to act as 
a stay. 

SiABs. Small sbir-shapeJ castings, umde in very hard 
iron, and nsfid in tambling barrels 
for cleaning the sand oH' castings. 1 

STiTiONAEY-BED. A permanent open- ^ Mm^^ 
sand moulding -bed. ^aB^C 

Steam Metal (Am.). (iun-iuebil ,^PU^^ 
^^_ suitable for boiler mountings. W 

^B Comp. : Cu 86, Sn 7, Zn ."., " 

■ Pb2 

Bteady-Pik. An extra long bo.\-pin for keeping a cope 
in true vertical positiou while it is being parted. 

Steel. See Notes on Materials, p. 1 63. 

Steep Joint. A deep parting in a mould : a make- 
shift which enables the moulder to use a shallow 
top part for a deep joint, 

Sierro Metal. An alloy of brass and iron, Comp. : 
Ca 55, Zn 41, Iron 4. 
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Stiffeniiiff Bar. A bar to prevent a pattern from 

wftrping. 
SliBRER, A piece of wood, iron or plumbago, need for 

agitating metals. 
Stop-up. To prevent tbe metal from running out of 

the joints when casting. 
Stop-off. To close or fill in with sautl a part of tbo 

mould not required for the casting, 
Siod, A rest, or small trestle. 
Straight-Edge. A board nsed to ascertain whether a 

line is Htraight or a surface even, and for drawing 

straight lines. 
Strain. The terms atrurn and stress are sometimes 

used synonymously, but there should be this dis- 
tinction : strain is the alteratiou of form caused by 

force; stress is the force operating and tending to 

produce strain. 
Sriuia The leather straps used for lifting cores into 

the mould. 
Stbeased. A defect in castings due to the careless 

application of blacking. 
Stretchek. See Skids. A distaDoe piece, to keep & 

sling from chafiug the work. 
Strickle. A board for smoothing: the surface ofa coie, 

or for striking ofi' supertluoiis wand or loam. 
Strippiko Plate. A device which is used on some 

moulding machines, to permit of deep lifts being 

made without breaking the edges of the mould. 
Stbomq Sakd. Alilled sand, or rock sand mixed with 
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f loam ; sand wliicli resists ibe cnttiDg action of 

I metal aod does not scab easily. 

F Stud. A chaplet, nail, or metal support, 

Sablimation. The deposit of a solid from a state of 

vapour. 
SrLKY Ladle, See Notes on Appliances, p. 146. 
SuLLAGE. TLe scoria on the surface of molten metal 

in the ladle. 
SpLPHcn. A non-metallic element wliich is estensively 
difi'used in combination with the metala. The chief 
^^_ ores of silver, lead, zinc, antimony, etc. are sul- 
^^^h phiiles. Sulphur is an undesirable element in 
^^^^ metals. 
^^^ON About." See Fodndry Phrases, p. 114, 




tsWiB, ri." A chinse, or a rope yarn rat's tail, used 
for damping the edges of a mould and for black- 
■waabing v.- To wash over or make moist. 

Sweat. To liquate ; to nnite by lieatiiig after the 
application of solder. 

Sweep. A movable templet for shaping moulds in loam. 

Swedish Charcoal Iros. Probably tbe purest com- 
mercial iron. 
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SwELLiKG. An enlargement on the BurCice of a caat- 
iiig caiiPed by stress, or a soft place in tbe mould. 

Smvel. A ring turning on a staple ; the tronnions of 
a moiilding-biix. 

S'jmhol. An abbreviation for the nnnie of an element, 
and consisting of the initial letters <if the Ltititi 



Table. A list of mixtures or chnrges. 
Tackle. Plant ; apparatus required to prociuce cast- 
ings", ns core-irons, lifters, etc. 
Tacky. Ettcky, aJbeaive: aa wLeu a core has been 

i.ewly blackwashed. 
TaJc. A soft mineral, of soapy feel, iised as a bond in 

pluml>ago faeings. 
TtiUy. To keep count, or check ufl'. 
Tap, v. To dmw off mftal from » I'tirnace by piercing 

the hreast. 
Tapping-Bar. A pointed iron bar for removing the 

clay-bott wlien it is desired to tap the metal in 

the cupola. 
Tarnish, v. To lose lustre. 
Teem, v. To pour or cast metal. 
Teemikg-Hos. A hole in the floor about 2 feet deep, 

with sand spreail over the bottom, for pouring 

crucible steel into ingot-moulds. 
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To moisteo to b proper conaistency : aa 
EEud or loam for moulding ; to harden metals by 
chilling, aa steel ; or by alloying, as bell-metal, 
pewter, etc. 
Templet. See Sweep. 

fenacitij. The greatest longitudinal strengtii a Bnb- 
Btance can bear without tearing asunder : teneila 
strength. 
"Tbrka Flake." A trade name for soapstoue, or 
" white plumbago." 
^fSBT Bas. a bar of metal (sometimea attached to the 
^k caBting). which must bear certain teste, chemical or 
^V physical, before the casting is accepted. See Notes 
onTestBabp, p. 211. 
Thermal Ticbt. A severe test which is generally 
applied to locomotive wheels. A certain quantity 
of molten iion is poured round the outer circum- 
ference of the wheel, and allowed to contract 
upon it. 

mit" A mixture of ferric oxide, aluminium and 
barium super-oxide, which on ignition develops 
intense heat By the application of " Thermit " 
(as described in Feilden's Magazine, Decemtier 
1900), steel can be welded, and highly refractory 
metals like chromium and manganese can be re- 
duced in a state of purity not obtainable by the 
ordinary processes, 
Thioknbbsino. A method of moulding by putting a 
thickness of sand, clay or loam, upon the core 
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wlien there is no pattern, or upon the monld when 

tliere ia no core-box proviiied. See Boss. 
TiEiis. Irons fixed on tLe liandlea of box parts to ti 

them togetljer. Also called Tie-rods. 
Tib \Vibe, Annealed iron wire, thin and pliable. 
Tieb8-Ahgent (Fr. one-third silverV An alloy i 

Ag ], Al 2. 
Tile. A furnace cover. 
Tin. A soft, white, crystalline metal which enters into 

many of the alloys. 
Tin Chs. The creaking noise produced by a bar of tin 

when bent. 
TiTANinu. An alloy of tin and copper used for 

pewter-ware. 
TouBAC. A cheap gilding metal used for common 

jewellery. Red brass. Comp. : Cn 86, Zn 14. 
Top-PiiiKT. A print placed on the top of a pattern to 

guide the core into its place. 
Torched Mould. A mould over which a torch has 

been held to close the pores. This ia the practice 

with iiue brasswork which cannot be faced in the 

ordinary way. 
" ToTE-Box " (Am.). A box or pail for carrying loam, 

black wash, etc. 
Trammel. A beam compass, used in drawing arcs of 

circleB, or as a divider. 
Tbampikg or Tpeadinc is a method of ramming which, 

wheu thoroughly understood, is of great valie to 

the moulder, owing to the fact that npon an e^nal 
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thickness of sand, a raaii's weiglit applied at every 
porlio7i mnst result in an equal depresaion all 
over, and tbiis produce a rammed surface of 
equal density at every part. If ihia operation 
is not perlornied with judgment niid cure, the 
castiuy will most assuredly letniy the monlder's 
ignorance or neglect; allerimte heavy and light 
treading being unmiatahably revealed by the 
nnduluting appearance of the casting's surlace. 
— Bolland. 




ForHDET "Torr-Bos." 

Tbanspuntinq. Drawing the pattern out of one 
part of the Hoor or flask and bedding it in 
another. 

Transverse Test. The transrei-se breaking weight, 
i.e. the strain necessary to break a bar of a 

t given section placed hetween supports 12 inches 
apart. 
TUSG. Ramming with the feet. See Tram'ping. 
Trestles. Movable supports ; the supports on which 
loam cores are turned. 
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Tricky. A double-ended slicker for bushes or rounded 



Trowe!. A tool used for smoothing a mould. 

Trunnion. A journal on the sides of boxes to enable 
! rolled over while suspended on the 
crane. 

Tub. The trough in which braas-monlders ram up 
small moulds. 

TucEiKG. Pressing the sand close against the pattern 
or round the soldiers. This is generally done with 
tho fingers before using the rammer, but only in 
places inaccessible to ordinary ramming, as for 
example near the under portions of a pattern 
which is being bedded in. 

TuuuLKK. A tumbling barrel, rattler, or rumller. 

TcMULtNG CoEE. A oore with a double parting, and 
whicli can be turned over with the mould. 

Tungsten, A rare metal, very hard and infusible, used 
in steel making, and in a few of the modern alloys, 
as Wolframinium. 

'i'uiih'OVER Board. A face board on which plain 
patterns are laid while the drag is being rammed 
up, after which it is turned over. 

Type Metal. An alloy used for making type, stereo- 
type platcH, etc. It conaiste essentially of lead and 
antimony, with occasionally a little tin, nickel or 
copper. Comp. : 8n 80, Sb 20. 
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Undbbcut. a pattern ia said to be underont wlica 
those portions which are lowermost ia the mould 

khave larger dimensions. The usual metliods of 
deahog with undercuts are loose [liecea on the 
pattern, or drawbacks in the mould. 
"Up." See FotrsoRY Phiiaseb, p. 114. 
Up-end, V. To set on end. 

Uranium. A metal of the chromium gronp, and with 
similar properties. 



- Vains. Small cracks in a mould, which produce veins 

on the casting. 
Vent. An air passage, intended to carry off the gases 

produced in moulds and cores when bronght into 

contact with the molten metal, 
Vsarr-WinE. A pricker, for piercing sand moulds and 

cores, to facilitate the egress of gases formed at the 

time of casting. 
Venus Metal. An alloy of equal parts of copper and 

antimony, so-called because of its beautiful pink- 

I violet colour. The metal is too brittle to be of anj 
commercial value. 
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Verde Antique {old green). A process for imparting 
a green finish to brass and copper goods. The 
articles are cleantid thoroughly from grease, 
finished with a scratch -brush, and dipped in a. 
solution couBiBliDg ofr vinegar, 1 quart; aal-am- 
moaiac, 250 grains ; common salt, 250 grains ; 
ammonia, J oz. When taken out of the liquid a 
green froth begins to form on the surface; tins 
haa to he spread witJi a camel-hair bruati, thea 
dried with a second brush. Allow 24 hours 
before putting on another coat, tlien laoqcer. 
Three or four coats give a deeper colour. 
Verdigris. Acetate of copper, or '■ copper-rust." 
Virgin Metal, Superfined metal Ei. ; virgin zinc or 
spelter. 
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Washed. Worn away by the action of the metal at 

the time of pouring. 
"Washed Coke. Coke which has been purified by 

washing. 
WAaHiNQs. Braasfoundry iaiUnge, i.e. ashes which have 

been ground and washed, leaving the small scrap 

metal behind. 
Waste. Loss in melting metals. 
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Wastebs, BaJ castinga. 

Wa3TB Blocks, Plaster block;", which have nerved 
for making reversed moulds, the waste blocks 
being rammed directly on ihe pattern. See 
Block Mouldintj. 

Water-GUding. The process of gilding by the appli- 
cation of an amalgam of gold to tho surl'mie of 
metida ; the mercury is driven off by heat, and a 
thin coating of gold remains. 

Watee Tumbler. An iron barrel, usually wood-lined, 
in which brass castings are packed with coarse 
sharp sand and water. After revolving some time, 
the castings are taken out, washed in cold water, 
- then plunged into hot wat*!r, taken out and left to 
dry, 

feathering. The wearing action of the fttmtHphere on 
iron or other metal. 

Wedge, n. A piece of metal thick at one end and 
tapering thinner towards the other, v. To fasten 
or tighten anything. 

Weiohtb. Pieces of iron for weighting down moulds. 

Well. The lower part of the furnace into which the 
metal falls. 

"Wai" Pot- Metal. Pot-metal saturated with lead, 
^L so that it separates from the alloy as it cools. 
^1 Any pot-metal alloy containing over 28 per cent. 
H^ lead is classed as " wet " pot-metiil. 

White Brass. An alloy of copper and zinc. Comp. : 
Cn 45, Zn 55. 
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White Ikon. A very hard iron, contaiiiing a krgaJ 

percentage of combioed carbon, mid having 

amflll whitish crystal in the fracture. 
"White Metal. Any white-culoiireil metui, as pewteii 1 

Britannia metal, etc, but specially in recent yeaiaa 

anti- friction metala. 
White Navy Bronze, A gooil qiiuhty aiiti-frictioffl 

metal. Es. : So 78, Pb 16. Sb 3, Cn 3. 
Whitk Tombao. t'omp. : Cu 7.J, As 25. Se«f 

Tombac. 
" Wbistlkh." a small riser used in hglit thin cautiug^l 

EO-called because of the noise uiade by the aitm 

escaping in the act of casting. 
"WiHDBAQs," The playful nioulder'a term for the 

bellows. 
Wind-Gautie. A gauge indicating the presflure of 

blast entering the cupola. J 

MouRAMiNiDM. An alloy of Al dS, Cu 1, W 1^ 

Begistered by the British Aluminium Comjiany, 

I Ami ted. 
Wootz. Indian steel ; supposed to be an alloy of steel 

trilh small quantities of siliclum and aluminium. 



^^^B X or X on a pattern usually indicates something i 
^^^K quiring attention : as some loose pieci 
^^^^^ nail that requires to be undone, etc. 
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Tard. An cndosoie £or gtoring foundry matftriah. 
TsLLOfw BnAsSy or Ysllow Mxial. The oommon 

alloy of ImsB, La Cn 66*4, Zn 33*3. 
T<«x. A croflBpieoe connecting two legs of a aling ; a 

ahioiid. 



Z. 

Zinc An abundant Uoiah-white metal, malleable when 

heated. 
Zinc- White. Zinc oxide. 
ZoBOL A girdle or belt^ See Melting Zone. 



A SYNOPSIS OF 
FOUNDIIY PHRASES. 



"Workmen acquire habits of speech and adJress which 
are only fit for use in the workshop. Factory " tele- 
graphese " m aa universal as the homy hand ; and a 
sign even may be made to convey a world of meaning. 
Thia is as it should he, for good workmaiieLip does not 
depend on fine speeches. There is no time for " kootoo- 
ing," or exchanging civilities, in a foundry where work 
is timed on the hypothesis of everything going like 
the proverbial marriage bell. Alas! it is not always 
plain Bailing in a fonndry ; misiiaps are plentiful, but 
fortunately, they are not often disastrous. There are 
many difficulties ; but few that are insurmountable. 
Conversation in the foundry is necessarily brief, often- 
times brusque, and generally of the importunate stamp. 
nhich is wound off in deliberate monosyllables. 

The reasons for these peculiarities are evident to 
anyone acquainted with foundry practice. Foundry 
tools pass from man to man, and are called for wheo 
required ; moulders wort very much " on their own," 



115 

and h&ve to call for help &t critical parte of tbeir norh; 
they are also largely dependent on unskilled help for 
work requiring dexterity and nerve. These thinga do 
not conduce to smooth talk, and are at the root of 
the seeming Tulgarity of foundry colloquialisms. 

Melting Ratio, The quantity of fuel required to 
produce a given quantity of iron, in a fluid con- 
dition, suitable for the work to be cast. 
Setting-point. The freezing-point of a melal. 
Bear a hand (Am.). To assist without delay. 
The blackwash will do the rest. When a dry- 
aund moulder is convinced that he has put enough 
finish on a mould, he not infrequently usea this 
phrase ; meaning, the blackwash will hide small 
defects. 
Shut the' doors and windows, i^aid in irony 
when a moulder turns out a casting with abnormal 
6 ns. 
All cast up. All the work ready baa been cast , none 

abort or left over. 
Blow her down. An order for the ciipolaman to 
finish melting. 
^Jlito had the half-inch? To a moulder this is 
^^^B quite a familiar and coherent question. He hears 
^^H it everyday in all tones of voice. The balf-ineh 
1^^^ riddle is really what is being sought, and it is 
thoroughly nnderstood and read into the question 
as put, 
■ I 2 
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Boat up the fttmace. The capola tender controls 
tlie supply of molten metal by tapping and boating 
up the furnace, according as tbtre is a need for it 
iu the foundry, or the cupola. The boat is Bimply 
e c!ay stopper or cone on the end of an iron rod. 
To " miss the boat," is to allow the metal to escape 
after haying tried to plag up the tapping-hole. 

Iron to iron. That process of binding work in the 
foundry, by which the moat unyielding and aatis 
factory rigidneas and security is obtained. 

Light the vont. Au order generally given at the 
cnicia! moment of casting, to relieve the mould or 
core from the pressure of gasea generated by the 
inruahing metal. 

Daub the ladle. To prepare the ladle by lining it 
with fresh sand or loam, no that the molten metal 
may not attack the shell. 

Give it a dry-sand finish. Literally, " Don't be 
80 particular." Dry-sand moulders are said to 
slick their moulds with a bag when they come out 
of the stove : hence dry-sand finish. 

Flop it in. When dnll metal is used for light cast- 
ings, it is necessary to force it into the moulds 
with a rush so that they may be completely filled. 
Rusk it in means the same thing. 

Brick about. In some loam jobs it is necessary to 
build with soft bricks (i.a loam bricks) ; other jobs 
can he built altogether with hard bricks (common 
bricks) ; others, again, are built up with some of 



^^^ eacl 



FOUNDRY FHRAfinS. U7 

each kind, in such a way that the soft briuks can 
be cut out or " slnckenetl " after the job is cast. 
This last style of buildiog ib called "brick about," 

Brick and Bond. A brickhiyer'a term, which has 
fonnd its way into the loam end of the foundry, 
implying that the building ia bonded at regular 
intervals or courses. 

Miss a Brick. This is done for the purpose of 
leaving a space for the vent. Ashes are tilled into 
the vacancy. 

Cast on the Bank. To make a casting on a slope 
or declivity. 

Cast on tlie Plat. To cast a job horizontally. 

Cast on End, To cast perpendicularly. 

Lower a Tooth, This terra is not indigenous to the 
foundry, but it is very frequently used when the 
crane is reqnired to be merely moved. 

Sun about. In closing hoses, the moulder makes a 
habit of twisting the top part from left to right, 
which is called " towards the Snn," so as to avoid 
irregnlnrities along the joint of a casting. The 
sailor coils a rope " towards the Sun," 

Up ! An exclamation used at the finish of a cast in 

order to let tbe caster know that sufficient metal 

has been poared into the mould. It is sometimes 

I important that poncing abonUl cease as soon as 

I the metal appears in the risers ; " swells " and 

" bursts " are common results of neglecting this 

\ order. 
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All up, Finislied ; exhaiiated. All clear. 

Let it go and chance it. A common phrase when 
there is a douht about a mould or a core being in 
perfect condition for casting. Sometimes they 
turn ont all right, but if the job is urgent the 
careful moulder leaves nothing to chance. 

Pour slow or you'll be short. To pour a mould 
short 13 the moulder's hete noire. When it is 
apparent that lie is going to risk the spoiling of a 
mould, this ironical injunction is usually thrown 
at him by some of his matea. 

When you may. A phrase which intimates to the 
leading Land on a job that all is ready foi the next 

Steady off one. The moulder calls for help as he 
needs it, and also for irn many hands as he requires ; 
thus, it is a common thiag to hear " Lift off 
fatir^' " Turn over two," "Part three." All of 
these refer to tlie handling of boxes. 

Spy one. Someone is ivanted to look under a. box and 
see that the mould is intact until it closed. 

Bed it in. "Bedding in"' is a moulding process 
whereby a bed of Bind conforming to the shape of 
the bottom or underside of the pattern is pre- 
pared, and the pattern knocked down on it. 

End of the Blow. The " blow " is an operation in 
the Uessemer process. The end of the blow is 
tho period in which the iron in the c 
Ituneformed into steel. 
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TstimEited Weight. The theoretical or calculated 
weight. A deviation of 5 per cent, is allowed in 
Governmental specifications. See IIuLEa and 
Tables, p. 1S5. 

Cast before the damp strikes back. Many 

greenaand jobs are skin-dried, and it is necessary 

to cast Buuh monlda as soon after they are closed 

as possible. If they were aiiowed to remain over 

^^H for some time, the heat on the surface would have 

^^^ft a tendency to draw the damp from the sand, 

^^^P inwards, and spoil the casting. 

Pound it hard {A?n.). A steel foundry maxim. As 
a rule moulds for steel require to be rammed 
harder than for iron. 

Skimmer here, A ctU for someone to skim the 
ladle while tlie job is being cast. 

A steep joint. When the moulder has a pipe or 
other casting requiring to be parlcd in tlie middle, 
and cannot find a pipe-box to suit it, he nses a 
flat top part with the bars, and makes a deep joint, 
running from the level of the foundry floor to the 
centre of the pattern. This is a common make- 
shift in jobbing foundries. 

Cover up. Wheu iron is spilled at a caat, the order 
is t'.i cover up, and keep the heat from the men 
round the ladle, and also to protect their feet. 

A day wi' "Rabbie." {So.). A day at "bums." 
A facetious phrase in Hi:otch foundries. 

The carriage waits, my Lords. This is another 
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esample of foundry hamour. The carriage i8 
a truck for holding work whicli has to be dried in 
the stove ; it ie loaded shortly before stopping 
time, in the evening. In many of the fouudi'ies 
the carriage ia pushed into the stove by tlie 
lahourersi, assisted by the mouiJers, Tliis is the 
call Cor moulders to help. 

Entered ! Landed ! Started ! These three words 
are used in fitting moulds requiring the crane, 
and mark progress in such a way that the moulder 
ill charge of the job knows what order to gira 
the craue-man. 

Fill in. The moulder's call to the labourer to fill in 
a course of sand. 

A rap. Someone is wanted to rap a pattern while it 
is being drawn. 

Seam up. To loam up the seams or joints of a, boi, 
and prevent the metal from running out This is 
a veiy necessary precaution, especially with woodt-n 
boxes, which are liable to warp wi;h the heat, or 
get burned with the metal. 

Eight Ounce Metal. Many of the standard brass 
alloys are referred to in the foandry by the 
number of ounces of zinc added to the pound of 
copper, thus ; Mnntz's metul is known as 12 as. 
metal, yellow brass aa 8 oc. metal, dipping metal 
as 6 oz. metal, brazing metal as 3 Dr. inetal. On 
the other band, sheet metals are graded by the 
nnnilier of ounces tbey weigh per square foot, as 
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for examplf), IG oz. Muntz sheet, 26 oz. slieet 

copper, etc. 

^^iroSBing the Course. Means to break the joints in 

^^h bailding a loam mould. Successive courses nre set 

^^V BO tliat each brick sliall be equally divided upon 

tbe two bricks on whieli it is laid. 

Binding the Course is laying one row of bricks 

end in, to rest on tlie inner and outer courBe. 
LevfiUing the Bed. In making an "open sand-bed" 
it is of first importance that it should be " dead 
level." This is accomplished by means of three 
Bti'aight-edges and a level. First, one of the 
straight-edges is packed until it agrees with the 

I level ; the other is then set at the required dis- 
I tance, and, by means of a parallel straight-edge, 
I each of the ends is made to agree with the leyel. 
I The sand within the two Btiaight-edges is then 
tramped or pressed to the required density, leav- 
ing it full, BO that by applying another straiglit- 
' edge, long enongli to reach across, the Buperfluotts 
i Band may be strickled off and leave a level bed, 
eighting down. This is an important operation, 
re(juiring good judgment and ability to calculate 
the lifting force of fluid metal over a given area, 
in moulds which cannot be bound, elamjied or held 
down securely by any other means than dead 
^^^ weight. Liquids exert pressure in every direction, 
^^K and molten metal influenced by gravity alone 
^^^^ prosees in all directions. The pressure per square 
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inch 19 always proportionate to the depth. The 
total pressure is the amount per square inch mul- 
tiplieil into the area, deduced to a formnla this 
would appear as P = W X H x A, where 
Vf = the weight of a cuhie inch of metal ; H = 
the head in inches; A = area of the casting in 
square inches; P = pres=iTire in lUa. per square 
inch. 

Example.— K. plate 3 feet square, cast with 
12 inches of a head. 

•2l) Weight of cuhic inch cist iron. 
12 Head in inches. 



3*12 

36" X 3(j" = 1296 

18 l-l 
280 8 
624 
312 



vveigni; oi cumc men Citst iron, h 
Head in inches. ^H 

Area in square inches. ^^| 



4043*52 = Pressure in Iba. per square incli. 

Note. — This is the aotaal pressure, but it is 
customary to allow extra in weighting down, to 
overcome the iucrease due to fias and the height 
of the ladle ahove the runner-hox. See Neave's 
Eulu, page 194, which gives 4320 lbs, as answer 
to above example. 
Lost His Block. In ledding-in work requiring 
c'aapleta a chaplet-hlock is placed at some distance 
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below the bed prepared to receive tbe pattern, to 
act 83 a solid ol>Btruclioii to tbe chaplet stem and 
support the weight of the core when it liaa beea 
eet to the reqnired distance. The moulder, by 
carelessly ramming the drag, may displace this 
block ; nbf!n he comes to fit in the cliaplet he 
will discover that he haa "lost his block." The 
phrase ha? become a proverb in -the foundry, and 
is applied to anyone doing a stupid action. 
Keep the Head full. In pouring work it is always 
desirable that tbe runner-head should he kept 
fall, so that EG ah: or dirt may be drawn into the 
mould with the metal Itunner-heads are gene- 
rally made with a gentle slope, deepening towards 
the runner, to assist in can ying out this injunction, 
Gathering Metal. " If three or I'oar ladles are used 
for ponring a heavy casting, the metal is said to 
be galhered in that number of vessels. If a dum 
^^^ is constructed to collect all the metal required 
^^^B &om several cupolas it is gathered in the dam. 
^^^B It is common in some places to supplement the 
regular melting in the air furnace by aimultaneous 
melting in tbe cupola, transferring tbe metal from 
the cupola to tbe bed of the air furnace as fast as 

■ it melts. In the latter instance the metal is 
gathered into the air furnace, which, if suitably 
con-itructed, is assuredly the best method of col- 
lecting metal in large quantities." — Bdland. 
Driven Home. \V edges iire said to be "driven 
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home " when the blows of the hammer ring on 
the air, or when the space between the wedge and 
the sconces is solidly packed. 
Hard-up. In fitting cores or sections of a mould it is 
essential that the abutting surfaces should be as 
close together as possible, otherwise fins, and an 
unequal division of the thickness of metal, would 
result. Such pieces are paid to be "hard-up" 
when they will not yield to further pressure in 
the direction of the joint. 
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MAXIMS FOR MOULDERS. 

(adapted from well-known proverbs.) 



1. A bad moulder might make a good baker; if 

be continued to make bad ones, be could be 
made to eat tbem. 

2. A good mender is always a good moulder. 

3. A tool in the hand is worth two in the sand. 

4. Always have a stand-by in case you ** miss the 

boat:' 

5. Better a fin than a crush ; better be sure than 

sorry. 

6. Better a burn than a bad casting. 

7. Cast in haste, increase the waste. 

8. ** Chance-it " is dead ; " short-cast " killed him. 

9. Cleanliness is next to cleverness in moulding. 
10. Dirt and damp can make or mar a mould. 
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11. 


Dull metal makes dull monldera. 




12. 


If fiu3 were only wings, some castmga wonld 
need slings, and rings, and ihinga, to keep 






them in the foundry. 




■ 13. 


Keep "soldiers" to the front, and well under 




14. 


Make your mark, bnt mind where you made it. 




15. 


Make yoiir plans to suit your plant. 




10. 


Mannera make a man ; methods mark the 
moulder. 




17. 


Never prophesy till you know ; be cocksure 
when yon see the castings. 




18. 


Nothing beuts a fair diyide. 




19. 


iSome moulds are like penny -pies, fitter for pork 
than pig-iron. 




20. 


Spare the awab and save the job. 




21. 


Take care of the ramming, and the cr.impa will 
take care of themaelvea. 




22. 


When clay is cheap castings are dear. 

Too mnch clay is ns bad as too little clearance. ^| 




23. 


Weight tella well ; the want of it tells just as 1 
well. 
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24. Work for love and earn your money. 

25. Yonth or age is but a stage; both struggle in 

the foundries. 
Good moulders, get their work and wage ; the 
lad ones get the sundries. 



For want of a nail a corner fell off ; 

For want of a comer the core came away ; 
For want of a core the casting was "off" — 

And this kind of work I find never does pay. 
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NOTES ON FOUNDRY PRACTICE. 
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Moulders and MooLDiNG. 

It is no esa<.'geration to saj that there is no craft more 
fascinating to the novice, or more deceiviag ki the 
onlooker, tlian raouKling. The work looks simplicity 
itself, and the densest mind can always grasp the fact 
tliat when finished and filled with molten metal, the 
casting slinnlil conform to the shape and configuration 
of the mould. But, alas, this is not alwnys the case. 
How often have we seen castings distorted, fractured, 
crushed, tlown, eti'. come from moulds which were 
luodels to took at. This is where a wide knowledge of 
the art comes in handy, for tlien one is able to arrive at 
some conchi^ion as to the cause of snch unlooked-for 
and untoward happenings, and guard against them in 
the future. Most moulders have only their own paltry 
esperieuce to guide them, and they content themselves 
with being adepts at one partiitular branch of moulding, 
or one special class of woik. No matter how wide a 
man's experience may have been, he is always able' to 
gain something by other people's experience, if he is a 
capable tradesman — sometimes even from people who 
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r have no knowledge of or conuection with tlie trade 
I nhaterer. The common conception of a moulder is a 
Bmntty, sweaty, sweep-like individnal of low intelligence, 
who ia able to stand up fo unlimiteil beat and hard 
"graft." When we speak of a moulder, in the indus- 
trial sense, we generally mean a tradesman who makes 
castings in iron : it Iins been the custom from time 
immemorial to particularise those tradesmen who cast 
in other metals, such as brass-moulder, type-founder, 
steel-moulder, etc. There are also numerous sub- 
diyisions of the craft, as stove-founder, pipe-founder, 
bell-founder, etc. We may say in passing that brass 
and iron-moulders have much in common iu their 
business, hut there has been an unfortunate spirit of 
jealousy and antagonism brooding over them here for a 
long time, and we hold there is no need, nor indeed, in 
the modern industrial conflict, room for any such 
feeling. Moulding is an art, and, like all true art, it 
is acquired by the sense of touch and feeling. " Sand 
Artist " is a term of derision which baa been coiued by 
Americans given to sarcasm, but if a moulder ia what 
he should be, the term is his true designation, quite 
independent of the metal he happens to manipniafe. 
And ■' Sand Artiata " are cot so rare as many people 
imagine ; we have learned of a moulder (who was also 
a boru artist) who could put aa much genuine art, both 
constructivo and ornamental, into a common core-iron, 
as ever designer knew, and at the same time gel through 
his work in good time. 
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To the uninitiated, the art of mooltling is full of 
myBterj, aud, to be fraak, many moulders, themselves 
clever enough tradesmen, help to muke it still more 
myaterious through not having a proper knowledge of 
its rules, or by their inability to give a coherent state- 
ment of them. 

For example, if you go into a jobbing foundry, 
present a drawing of the simplest machine part to the 
moulder, and ask him if there is any special way in 
which be would prefer to have the pattern or loam- 
boards made, ten chances to one he would be unable to 
distinguish even the contour of the casting, and if he 
happened to be one of the few who know a dravring 
from an exercise in Chinese, he would not be able to 
meamire np the plant required for the job until be 
saw the pattern or boards. This is no exaggeration, 
and is only one instance of the need for teclinieal train- 
ing being pressed upon the budding tradesman. 

Again, ask the average moulder to account for a bad 
casting: more than likely he will tell yoa he doesn't 
know how to account for it ; or, if be doesn't wish to 
appear stupid, be will say ho thinks it must have been 
due to 80-and-Bo, or because of such-and-such ; the 
answer is always indefinite, never a settled conclusion. 

Then, bow many moulders can give even an ap- 
proximate idea of the weight of a casting ? It is only 
by familiarity with castings that he is able to make a 
guess at the estimated weight — always rather over than 
uaderj or on the " safe side," as he calls it. No self- 
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respecting moulder who wished to be true to the tra- 
ditions of his trade wonld ever dream of totting it np, 
yet iu his own way he does a de&l of calculatitig, as 
\^hen allowing for contraction, he says this will have to 
be slackened, or that will require to be " fed," and so on. 
Now, it is just as necessary for the moulder as it is 
for the engineer to study sections, areas, pressures, and 
all the other dry-aa-dust data which have been for- 
mulated for arrivicg at a correct knowledge of things. 
Why shonld the moulder's part of the work be done 
ty guesswork, or by any similar slipshod method? 
Moulding is a science as well as an art, and it aeema a 
hard thing to say that the average moulder knows 
literally nothing of the science, and only so mueh of the 
art as will enable him to earn a livelihood at the common 
jobs in the foundry. How far this is true is only known 
to those who have travelled through the shops in tho 
various competing industrial countries. Whether it is 
for want of inclination, opportunity, or intelligence 
to grasp the laws of mechanics — laws which the 
monlder, in common with all other tradesmen, observes 
in canning on his daily operations — the fact remains 
that there ia a deplorable want of knowledge regarding 
the cause or effect of the various actions involved in the 
everyday work of the foundry. It is not the want of 
thinking power, but the want of having the thoughts 
properly directed, that is to blame for this state of 
affairs. If one tithe of the brain-racking thought that 
is from time to time expended in rigging up temporary 
&'2 
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arrangements for carrying on jobs in the foundry was 
given to the principles nnderlying and governing such 
arrangementa, the battle woald be won for soientilic 
moulding, and the day of haphazard foundry practice 
would be doomed. Aa it is, makeBhif^.'^, patching, and 
temporary success are the order of the day, and are 
about all tliat are looked for from the ordinary moulder. 

It goea without saying that the best tradesmen are 
those who can see the end from the beginning, who can 
have a job moulded in their minds before putting a 
hand to the tools, Half-an-hour spent on studying a 
job, or in mentally measuring up its points, is often 
better than half-a-day's woi'k at it on the rush. This 
habit of " rushing things throufih " is the one great 
blemish of modern foundry practice. There is no time 
to think, or to weigh the pros and cons of how a job 
can best be done. The foundry seems to be smitten 
more severely than other departments with the fever 
of excitement and liurry, and in most foundries one or 
two men who are expert in different branches are kept 
for the purpose of " horsing on the work." These men 
know their way about a particular class of work, say 
marine work or stoves or tools ; they mate the paeoj 
the others have to follow in their wake. 

Let it clearly be understood that we are not depre- 
cating the expeditions output of good work in the 
fonndry, bnt only the system which prevails of getting 
things done anyhow. You don't catch the pattern- 
maker or the machinist doing his bit on these lines. 
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It is a well-kDonn fuct tliat in timing a break-down job 
the manager never takea the foundry into account nn- 
less it happens to be either an intricate or weighty 
piece. The patternmaker gives in the quickest time in 
which he can do hia part of the repair, the machinist 
and the titter do the same, bnt the moulder is seldom 
consulted in the matter, the time for moulding being a 
mere bagatelle to what the other departments take, 
and besides, the moulder ia only a " sandgroper," any- 
nay. He is not supposed to know much. 

In America, moulding has been reduced to a fine art, 
bat the fine artist in this case happens to be a ma- 
chinist rather than a moulder. Machine moulding, as 
practised in the United States, is a really wonderful 
example of what science can do for moulders and 
their art, Tnie, it is only in repeat work or light 
castings that the advantages of machines ate visible. 
Nevertheless there ia ample scope for the application 
of new notions to all grades of foundry work. The 
primary objects of all such improvements must be to 
combine economy with exactness in the work produced. 
It seeuis a pity that men who are clear-sighted enough 
to see the advantages to be derived from the intro- 
duction of machinery in other departments of labour 
are not able to appreciate them in their own. Moulders 
award the palm to machine-made patterns, core-boxes, 
dowel-pina, chaplets, hay-ropes, etc. ; they use these, 
and, indeed prefer them to the hand-made variety. 
Yet when it comes to introducing labour-saving 
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macbinery for foundry work, they shy and kick like 
ill-trained horses— all strength and no sense. 

Without entering into the economics of the question 
at all, it should he quite ptitent to all such that the 
hands of time cannot he put back, nor the wheels of 
progress stopped, by an unreasonable refusal to counten- 
ance such a thmg aa machine moulding. The moulder's 
day of triumph will come when he leaves off working 
'with makeshifts and studies the principles of his 
trade, and how they can he best apphed, whether by 
hand or machine. It is notorious that, as an adjunct 
of the engineering shop, the foundry has not kept pace 
with the progress made in other departments. Time 
was, in engineering circles, when science waa looked 
upon as some kind of knowledge connected with steam 
or the steam engine ; now it is the study of electrical 
forces. These advances never seem to touch the pulse 
of the foundry, for its essential tools, the wedge, the 
screw, and the lever— the three strongest powers 
known to mechanics — are much the same as they were 
in King Solomon's time. 

Technical education has done marvellous things 
in the realms of steam and electrical engineering in 
enabling the engineer to master the forces at his hand ; 
it has also put the textile trades on a sound footing by 
establishing with mathematical exactitude the prin- 
ciples of design, as well as the strength and hygienic 
qualities of materials, and in the domain of agricul- 
tnrat produce it has defined what is wholesome and pro- 
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Stable. While all this activity in the achcol and the 
votkshop has been taking place, would in»: and foundry 
practice, in the snmller shops at least, Lave been sta- 
tionary. Wliy should this be allowed to continue ? 
Why not send our moulders to the technological in- 
stitute aa well as our machinists ? Moulding is a con- 
structive art, but the principles of conatniction have 
not been studied as they ought by those engaged in it, 
with the result that, as often as not, it has proved a 
most destructive business to all concerned — destructive 
of reputation and prosperity. 

To sum np the whole matter, it is evident that the 
monlder should know drawing and pattern-making as 
welt as foundry work or mechanics, and a course of 
each should be included in the technical training of a 
moulder. The reason vrhy practice and theory are so 
often at variance in the foundry is because the founder 
disdains to acknowledge the utility of theoretical for- 
malte, and prefers to work by " rule-of-thumb." We 
cannot hope for anything but clumsy, inaccurate, and 
nnreliable work until we have educated him out of this 
state of "lofty ignorance" by tome such course of 
training as we have indicated. 

PouNDRY Management. 
Foundry management is as open to reproof as foundry 
methods. The management of any business is tiie 
primary cause of its being. The work produced n ay 
be meritorious, the conditions commendable, but unless § 
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there is some system of secnring and putting through 
orders, these things go for ueit to nothing. Nothing 
grows haphazard, not even weeds ; and bosinesa weeds 
than others. There is ft system at the root of all 
growth. In no department of a basinesa is tbe pulse 
fiOODer felt than the managetial. iilritaia has reached 
ber high place amongst the industrial nations hj a 
happy combination of good management and good 
■workmanship. Strange to say, the foundry is more 
liable to mismanagement than any other branch of 
eogiueering. The reason is not far to seek. Budding 
works managers are compelled to undergo a practical 
course in tbe drawing-o£Qce, the pattern, fitting and 
machine shops, but their knowledge of foundry matters 
■is left entirely to the theoretical points of mouldieg. 
Tiie result is, they are at the mercy of foremen or 
workmen (who have httle or no theory) for successful 
schemes, and often in ignorance of the practical diffi- 
culties, managers undertake utter impossibilities. We 
have met with many instances of this, and Irom time 
to time we have pointed out, from the practical aspect, 
Bome of the things in the foundry requiring the atten- 
tion of those interested, such as better equipment, a 
fuller knowledge of the principles involved and the 
materials wrought with, etc, as it is along these lines 
that the actual progress and improvement of foundry 
ameoities mast come, and the average tradesmnn does 
not trouble to reason why certain things are not what 
they seem. 
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" The leaders of Industry, if Industry is ever to be 
led, are Tirtnally the Captains of the World." 

Industry offers an open field to everyone who will 
enter, but all who aspire to be captains of industry 
must be willing to recognise the rules of the fight for 
mastery in the industrial arena. They must possess, in 
addition to the qualifications characteristic of leaders, 
ahility to take part in the industrial development of 
the world, and an even temper. Enterprise and good 
luck have made many men successful in business, but 
self-confidence and vigilance do not always spell suc- 
cess, for many a hold venture, launched with iclai anJ 
pious hopes for the future, has ended in dismal failure. 
The success of any uudortaking is, first and foremost, a 
question of management. Without a doubt, the manu- 
facturing industries are more hable to sufl'er loss 
through laxity or mismanagement than the purely 
commercial or economic agencies. The reiisons are 
obvious : Laboiir and material are required to produce 
commodities, and unless there is alert administration 
and careful handling of both, leakages occur which are 
bound to have a baneful eft'eet on the health of even 
the strongest concerns; on the other hand, where the 
business is simply of an intermediary nature, the risks 
are fewer and more confined, and errors, when they do 
occur, can be readily detected and remedied. The ramd 
of the " middleman " is not distracted with the problems 
incidental to manufacturing operations, but is free to 
ruminate on the final objective of all trade — viz, buying 
and selling at a profit. 
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The subject of foundry management has not re- 
ceived the attention it deserves. It is quite notorious 
that in large engineering establish mentSj where found- 
ing is included as an auxiliary brauch, tlie foundry ia 
invariably behind the other departments in equipment 
and facilities for getting work done. We cannot 
understand why works managers, who are generally 
clever financiers, should not value labour-saving appli- 
ances in the foundry as well as in the machine shop. 
A shilling saved in the foundry has the same currency 
as one earned in any other department. Besides, 
whatever economises labour or material in a workshop 
is worth haviug, and in the matter of foundry plant 
or equipment, a small and seemingly insignificant 
alteratiou may have very great resnlts. This is the 
day of keenest competition and commercial activity. 
Success to-day depends on ability to maintain the 
rapid pace set by modern inventions and competition, 
and up-to-date traders demand the best article yon 
can produce for a fair price. But many firms do not 
know the cost of producing the goods they manufacture, 
and it has been proved that in foundries where books 
are so kept as to show only the result at the end of 
the month or year, it is quite possible to make a large 
number of castings which cost more than they bring. 

In the management of the foimdry there is nothing 
of more importance than to have a correct system of 
prime-cost summaries, which must tally with the total 
of the b:ilance against the commercial books. That is 
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to Bay, the total amount paid for lalxiur, as given in the 

f rime-cost summaries, must tally with the total of the 
"wages book and cash book. In the same way, the total 

Talne of material must tally with the total purchasea 
in the day book, plus and minus the amoont of stock 
at the commencement and end of the period dealt 

"with. A coutinuoTia record of these matters, taken 
day by day, will enable the manager to find ont where 
time is being waat«i.i and where economy may be 

effected by improved methods. As an example of this 

method, we copy a blank page from the cost record of 

a highly snccessi'ul firm in Scotland : — 

THE r FOUXDllV i;o, 

MuCLDEH No I " Vi 
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Profit or k 



AB8TBACT. 



Total .. 



I 



Here the oncost is arrived at by a system of averages 
derived from work already done. Cy adopting the law 



140 



FOUNDRY NOaESCLATUBE. 



of averages, and allowing a. fair margin for profit, 
there can be no serious discrepancies. It wonld be 
quite impossible to allocate charges in grouped detail 
for foandry work, A moulder may be employed on 
two or tbree jobs at once, and it wonld add greatly to 
the officB expenses to find the proportion of coke, coal, 
oil, etc. chargeable to every little job. 

Viewed in thia broad sense, the economics of the 
foundry are easily fathomed. The essential points to 
remember are : First, to consider whether the risks — 
speculative or operative — are enfficieatly remnnerative 
to pay the expenses of prndnetion ; second, to detail 
all expenses; and third, because of the waste in 
working metal, fuel, sand, etc., the success of the 
foundry business is regulated altogether by the out- 
put, and greatly depends on the capacity of the shop 
being fully occupied. Everyone has hia own ideas as 
to how a business should be managed. Without 
dogmatising in the matter of foundry management, 
this may be said, that the founder might with profit 
both to himself and bis customers display a little more 
intimate knowledge with exact science in so far as it 
relates to his trade. Science and skill are as much 
in demand in the foundry as in any other branch of 
engineering. It has been well said that " There is no- 
thing in the way of mechanical arts or sciences that 
requires more thought, more mechanical skill, and mote 
skilful practice. In all the other trades there are 
tnles, tables, gauges, and fixed systematic order that 
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can be, and are, applied to tlie different rec[uirementa. 
All theae fall short when you come to apply them to 
moulding, as that is learned almost entirely by the 
sense of feeling." While there is no such thing as a 
standard system of works organisation, or cast-iron 
methods of managing a basiness, it is now generally 
recognised that some system of order and despatch ia 
imperative. The whole qaestion, of course, resolves 
itself into one of coat and selling price, and nowadays, 
if yon are anxious that your work shall remain a per- 
manent advertisement, you must offer the beat quality 
at a price that will command consideration. The man 
who sells anything wants to sell not only to-day, but 
to-morrow and the nest day, and he can make more 
money out of his bnainess if he enters into the true 
spirit of it. Many splendid strnetures have brought 
to their creators little more than fame ; but fame boilt 
on the basis of excellent work is better for busineae 
tlian money reaped by jerrymandering. 

In a business like moulding, there is always the 
certainty of an occasional disappointment. There are 
so many conditions conducing to perfect work that 
at some time or another failure is bound to overtake 
the very best of moulders. The most successful moulder 
is he who makes the best use of bis failures ; and while, 
with some things, it is easential that he " try, try agaiu," 
it is also essential that his trying should be combined 
with some reasonable alteration in method or material. 
One of the greatest drawbacks to the spread of kno wledj 
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in tlie fonndry is the modern tendency towards special- 
isation. To be able merely to ennmerate the ordinary 
branches of the monlding industry in present vogue, is in 
all probability an accomplishment beyond the power of 
the bulk of foundry workers. The average moulder is un- 
informed and oftentimes negligent regarding the depart- 
ments and processes outside of his own particnlar sphere 
in the foundry. How few, for example, understand the 
intricacies of " La cire perdu" — i.e. the wax process 
for making monumental and ornamental bronzes — or 
the possibilities of French sand ? And whoever heard 
of a moulder who could reckon by mere figures the 
weight required to keep a mould intact during the cast ? 
If we have been able to awaken an interest in these an'l 
kindred subjects, even althoagh we have not elucidated 
them, we shall not have faileil in oar object in this 
work. ^H 

The Jobbing Foundey. ^J 

In planning a foundry, the first thing that falls to 
be considered is the class of work it is intended to 
' produce. This matter ia easily determined in some 
parts where the specialisation of industries has made it 
easy to drop into a given line, and work that for all it 
worth. The existence of a jobbing foundry depends 
on its ability to face any job that may turn up. 

The first requisite of such a shop ia a good yard ; 
by a good yard we mean one laid out with sheds for 
storing sand, loam, soldiers, coal, eto., and a light 
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railway for runiimg bo\es, plant aod castings in and 
oat. Ton often the yard is the laat tiling thought of, 
aad as a result we have the foundry floor in a constant 
fitate of chaos. The external view of the fountlry is 
Beldom inviting, but when debris of all sorts ia allowed 
to accumulate inside, there is no beauty anywhere, and 
although debris ia a necessary evil in a foundry, we 
fail to see why it should be omnipresent. 

The state of the foundry floor reveals, in a great 
measnre, the system of conducting the operations of 
moulding. ^Yben we see promiscuous piles of sand, 
scrap bricks, box-parts, "gaggers," and core-tackle, 
spread all over the place, we have evidence of the ab- 
sence of method, and it will generally be found in such 
a foundry that every man is a law unto himself, acd ia 
expected to make sliift for himself, rather than to 
consider the general advantage of the work or the 
ontpnt. 

It ia a common mode of expression to refer to the 
"loam-end" or the "aand-end" of a foundry. The 
foundry floor should be subdivided into sections snit- 
able to the nature of the work to be done. By such an 
arrangement the " sand-end " would have two sections 
— viz, the " bedding-in " section and the " roll-over box " 
section. Boxes and tackle would accumulate where 
they were most wanted, the hard part of the floor 
would be definitely located, and much of the prepara- 
tory digging and ramming would be avoided. 

The next thing of importance is the crane. This 
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should bo an overhead traveller, capable of reaching any 
part of the foundry in six-eight time. It matters httle 
whether it be propelled by steam, electric, hydraulic, 
or hand power, so long as it runs smoothly and lifts 
steadily, That reminds us that the walls most be 
built with strong butts, or cast-iron columns may he 
fixed in position to support the rail on which the 
crane runs ; the wooden beams so often used in foundry 
construction vibrate too muuh for satisfactory work. 

The pit should occupy the centre of the shop, and 
if it is a new foundry that is being laid out, it will pay 
to build the pit with brick, and bed it with concrete. 
There will be no trouble then with the '■' bank " giving 
way or " water " coming in. Many modern foundries 
have the pit all along one side for the sake of econo- 
mising space. This is a good plan where it is convenient 
to run a trolley track parallel with the pit. Boxes and 
plant can be run right into a job without interfering 
with the legitimate work of the crane, and iron can be 
distributed by trolley with less waste and less danger 
than by shanks. Every foundry, large or small, should 
have a stationary bed for open sand work ; even if no 
castings are made, but only core-irons or tackle for the 
foundry, there will he an appreciable saving of time in 
levelling out beds. A good plan, where space is a 
consideration, is to hinge a frame to the wall by means 
of two eye-boits and a pin. This frame can be raised 
or lowered as required. It is set so that when lowered 
it is level ready for using, and when raised it stands 
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against the wall out of the way. The shop should lie 
arranged with small side doors convenient to the yard, 
and it most be well lighted and ventilated. The light 
chonld enter by the siiles only, with windows movable 
Irom the inside, and a spacioas louvre made to run the 
whole length of the building. The core-bench should 
be partitioned off from the main shop, and have racks 
for holding core-ljoses, irons and finished cores. A 
atove for cores alone is a positive necessity in a jobbing 
foundry, and the carriage-way of the main stove should 
be as wide as pos-ible sp as to distribute the load and 
save packing. The cupola is best placed near the 
centre of the building, with only the tapping hole 
inside, tn be handy for pouring work on any part of 
the floor. The office ought to be oatside of the foun- 
dry, preferably on one side of the gateway, with the 
dressing shed on the other. This arrangement is found 
to be convenient for de.spatching castings and receiving 
stores, etc. 

After all these points in planning the general 
arrangements of the foundry have been attended to, 
there remains much to be done in designing plant and 
appliances suitable for jobbing work. There can be no 
auch thing as .an ideal jobbing foundry, but there are 
many ideal tools and materials which only require to 
be brought imJer notice of practical moulders to be 
appreciated. 
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^^^^^^NOTES 

^^H Moulding MachlneB. There ia s. rapidly in- 

^^ creasing tendency to transfer the burden of labour 
from the hand to the machine. The stress of modem 
competition has made it imperative that no opportunity 
be lost of minimising or economisiuf; labour. 

Iq moulding, a certain amount of intuition, coupled 
Tvith deft-handedneas, is required, so it is only where 
' rigid accuracy of motion, or purely automatic methoda 

] can be adopted, that machines for moulding puqwses 

I are able to make a show. There will always be a 

demand for skilled monlders, as there are operations in 
I the foundry which no machine, however highly devel- 

I oped its mechanism, will ever he able to perform. 

. Nevertheless, moulding machines hare developed possi- 

bilities in the hands of American founders, which, but 
a few years back, were never even dreamt ol Two 
things are evident regarding moulding machines : first, 
that they are only economical where repeat or special- 
ised work is wanted ; and secondly, that they are only 
convenient for comparatively small work ; heavy work 
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having irregular contour, or reqairin" graduated ram- 
ming, is better done by liand. The advantages of 
moulding machines in speciality shops, are : the saving 
of hand ramming, a perfectly vertical lift or withdrawal 
of the pattern and prevention of broken moulds, the 
elimination of skilled labour, and economy of time, or 
its equivalent, increased prodnction. 

There are many types of moulding machines iu 
vogue, fixed and portable, operated by hand, steam, 
pneumatic, or hydraulic power. Some of them are 
simply presses, others are designed cbieHy for drawing 
the pattern, others again combine both these features ; 
but as a rule the more complicated a machine is, the 
lesB fit it is to stand the wear and tear of manipulation 
in the foundry. Probably the highest point towards 
perfection has been reached in this department, in 
Gear moulding machines, by which toothed wheels, of* 
almost any diameter or outhue are moulded, and dupli- 
cated more accurately and uniformly than those made 
by hand. It would be quite impossible for us to de- 
scribe here the merits of the various types of moulding 
machines. And those who are interested need not 
lack information about them, as there is keen rivalry 
amongst makers for the trade. 

Cupolas. The proper construction and manage- 
ment of cupolas has been the subject of much discussion 
and inquiry. There are so many things to be con- 
sidered in laying down foundry plant, that no one can 
Bay what particular type or style of cupola is best for 
L 2 
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general work, irrespecUve of the fuel naed or the 
condition and quantity of the metal required for the 
heat. The old-fashioned bottle-shaped solid-bottom 
cupola is fast dying out, and giving place to the 
straight, lofty, drop-bottom style which is univeraal 
in America. A comparison of the relative drawbncks 
and advantages of cupolaa haviug solid bottoms, 
collecting the metal in their own hearth, and those 
having drop bottoms, or having separate hearths and 
receivers, showa that the former are less expensive to 
erect, less costly in upkeep of lining, etc., and require 
less fettHng daily. 

The tuyeres of a solid-bottom, or self-contained 
cnpola, however, have to be placed high enough to 
allow a body of metal to be collected, and this cause)? 
the coke bed to he higher than is necessary in a cupola 
having a receiver or separate hearth. Cupolas having 
receivers allow a more perfect mixing of iron, as a largo 
quantity may be collected in the receiver with no risk 
of iron or slag getting into the tuyeres. On the other 
hand, a given quantity of coke will prodnce hotter 
metal at the tap-hole of a self-contained cupola than 
will be tapped from one having a receivKr. (.)ne 
material advantage the drop-bottom has over the soUd 
bottom is that the contents of a cupola may be with- 
drawn in two minutes without any effort worth 
mentioning, as when more iron has been charged than 
is necessary to cast the work on the moulding floor, 
the heat can be stopped at any time by tapping oat 
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■what ia melted, tumiug off the blast and dropping ont 
all the nunjelted iron and unbnmt coke in the cnpola. 
This can be quenchetl and used again the following 
day. Another advantage of the drop-bottom ia the 
easy access it gives to the interior of the cupola for 
fettling purposes. There are a great many points in 
the constrnction of cupolas about which even the most 
experienced foundrymen differ, as for example, whether 
separate tuyeres or a "belt" are most efiicaeious, 
whether small charges or large produce the best iron 
{which means restricted or enlarged capacity in the bed 
for holding a quantity of molten iron), whether double 
rows of tuyeres are any advantage, or whether the 
variation of volume or moisture of blast has much to do 
with irregularities eo largely found in melting. The 
exact location of tuyeres and charging door, proper size 
of delivery pipe and pressure of blast are also subject 
to variable interpretations. 

One foundryman says, " The secret of being able to 
mn long heats and of having a clean drop, lies in 
having tuyeres so high that they citn not only hold 
what iron is necessary for a tap, but also a distance of 
from 6 inches to 16 inches between the slag hole and 
the bottom of the tuyeres." 

Another says, " The distance from the tuyeres to tbo 
bottom of the charging door is given as lo feet ; but 
my experience is altogether different from that. I 
think the cnpola should be charged from 10 to 13 feet, 
instead of right up to the door. If the cupola is 
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charged up to the door you canaot get a good biting 
blast, and that means slower melting and higher 
melting ratio." This sort of thing could be quoted ad 
infinitum, without making one any the wiser, or getting 
any nearer the " acme of science in cupola conatruetion-" 
Every practical foundry man knows that the 
location and area of tuyeres have a deal to do -with 
high melting efficiency, and may be trusteil to adopt 
the system beat suited to his mode of working. To 
sum up, a cupola which collecte the metal in its own 
bottom will melt metal more economically than one 
having a receiver, but will require higher personal 
skill in management to produce well mixed iron. A 
L-upola having ii receiver takes more fettling to keep iu 
order, is not so economical of fuel, having a larger body 
of brickwork to heat up, but gives more perfectly mixed 

Cra,nes. The crane is one of the most important 
appliances inside the foundry, and one which may be 
the cause of much concern or satisfaction at certain 
critical moments in the day's work. In large foundries 
overhead cranes (of which there is a great variety 
liriven either by hand, steam or electric power), are 
practically indispensable. 

Wall cranes, hydraulic or hand driven, are useful 
auxiharies for relieving the main crane and allowing 
the smaller work to proceed without interfering with 
the progress of unwieldy jobs. It is desirable to have 
a crane equipped with all the necessary motions, and 
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<foubh trolleys. In many cases a labile can Le sus- 
pended on each hook, which will amount to having two 
cranes. We have EeGii a large foundry with six jib 
■cranes in the length of the shop, occupying space where 
moulders might have been working, and leeping a 
sqnad of labourers on the " grind " passing boxes and 
castings frora one to the other, out and in the shop. 
Such a sight is not very elevating, and to the man who 
is compelled to wait on such contrivances it must be 
depressing indeed. The mo alder often encountera 
difficulties and troubles in the course of his wort, 
which require a good deal of scheming to overcome. 
Jlost of these are due to the want of proper tools, and 
as often as not the crane is one of them. Electrically- 
driven cranes are fast superseding all other types owing 
principally to the freedom and accuracy of control and 
general efficiency and economy. The details of crane 
constrnction is an engineering subject, and we leave it 
to those best able to deal with it, resting satislied that 
this most essential part of the foundry equipment will 
receive the consideration it deserves from progressive 
foundry men. 

Ladles are not the least important part of the 
equipment of a foundry. Handy ladles are a delight 
to the moulder, or the man who has to carry the iron 
for the best part of an afternoon. The ladles in a 
foundry are as various in size and design as the work 
to be cast. ]>eginning with the smallest, we have the 
hand ladle in sizes holding from 7 to 28 iba, ; the shank 
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ladle— the capacity of whicli averages 100 lbs. ; the 
double sliank. wliich ie somewhat larger ; and the 
geared-ladle, which is made in different sizes, to hold 
almost any qnnatity. In some foundries tlie emaU 
ladles are simply cast-iron pots fitted to a shank, or 
band with handles. These " pots " are very clumsy and 
weighty. Other foundries have malleable iron ladles, 
with riveted rime and aides, but the up-to-date foundries 




go in for seamless steel ladles, which are of much ■ 
lighter gauge than any other make. 

In geared ladles again, there is also plenty of 
Yariety. There is the single gear ladle, the double gear 
ladle (which cau he worked either from the back or 
Bide as required), the car-ladle, convenient for distribut- 
ing iron, or pouring into hand ladles ; the reservoir or 
self -skimming ladle, having a metal partition iuside 
the pouring lip extending nearly to the bottom so 
that the metal is drawn from underneath the surface 
and only clean iron poured ; lastly, there is the geared 
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troDDion ladle, which is used for the very hejiviest elasa 
of work, and is generally mounted on a carriage. The 
main thing in foundry ladles is to have them nicely 
balanced ; top-heaviness ia a common failing, with the 
result that much metal is wasted and frequently men 
are bnrned. When a ladle gets worn in the journals, 
and out of control at some part of the traverse there 
is always the risk of an accident, either to the mould 
or the men, coupled with the certainty of making un- 
necessary scrap at a cast. Good ladles give the men 
coufideuce in casting, bad ones are always a source of 
anxiety. To run a fonndi^y without a complete assort- 
ment of ladles ie " penny-wise " economy ; and those who 
have heavy castings to make cannot afford to run the 
tirfk of losing them for the small cost of an iraproved 
ladle. 

In addition to the standard ladles already referred 

^l, there are special kinds for special work, as bottom- 
pouring ladles for steel foundries, and ladles with de- 
tachable lipa, or extension rims, foi' increasing their 
capacity, etc. 

Magnetic Separators. Mnuy of tlie tools and 
machines now in use in foundries have been the out- 
come of exceptional conditions. There certainly is an 
immense need and desire for any kind of appliance 
which will help to simphfy or ameliorate the conditions 
^^^pf labour in the foundry, as well aa an insatiable 
^^Hftpnging for "up-to-date" machinery, i.e. economical 
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familiar magnetic separators must be ftaeigned a fore- 
most place. Originally invented for the express purpose 
of extracting iron from brass borings, they have now 
reached a point in design and application which, in a 
word, most powerfully impress as with the latent 
possibilities of electricity and pneumatics in the progress 
of the industries. Many improvements and new uses 
have been found for separators. The old-fashioned 
multiple magnet and brush machine with hopper and 
shute is almost obsolete, and the later styles include 
contrivances such as disintegrators, knives, screens, 
and wire-straightening adjustments, which were not 
thought of before, and which, to use an Americanism, 
have made it a pleasure and a profit to deal with the 
foundry offal. There are two types of separators in 
general use ; those with, permanent magnets, and those 
with electro-magnets. By the use of electro- mag nets 
demagnetisation is secured by a cut-off device, and the 
iron is much more easily released than from permanent 
magnets, which are cleaned with difficulty. ■ 

General Remarks. As we are not writing m 
text-book on foundry appliances, but simply a ranniilg 
commentary on some modern features, we shall pass 
from this subject wlien we have mentioned one or two 
other apparatus, which have almost become indispens- 
able in the modern foundry. Some of them have been 
well considered and worked out in severnl very practical 
forms, as for esample tumbling barrels — hexagonal, 
ribbed, eccentric, cylindrical and elUptical; sand-sifters 
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— ceotrifagal, oacillatiing and vibiatory ; coie-mahing 
machiaea — OD the coutinaoas plaa and with dies; 
sprae or gate-cattiag machines — for hand, foot, or 
power working of biaas and soft-metal castingB ; ram- 
ming machines, for heavy work as ramming op pits or 
large boxes ; pneumatic hammers and chippets, etc. 
These things have grown with the foundry bnsmess, 
and it is an ewy mittsr to preiict that other improve* 




ments will follow. Besides these there are many minor 
tools deserving tlie attention of practical fonndrymen. 
The wedge, for example, is an ancient device which has 
not received much study from the tradesmen. The 
loss of a propeller blade through a wedge "skidding" 
while casting was the occasion of the following im- 
provement. 

A Grooved Wedge. The wedge is perhaps one 
of the most useful accessories of the moulding shop, as 
nearly all kinds of foundry work req^nire cramping or 
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bindiDg in eomo direction. Grooving the surface of a 
wedge is something of an innoyation, and though the 
principle of relieved anrfaces ]a often met with in the 
fitting and tnrning shops, it is eeldom thought of in j 
the foundry. The illustration shows a new style of I 
wedge, with longitudinal grooves, and made in malle- 
able iron — a very considerable saving over forging. 
The faces give n better grip than the ordinary flat 
, wedge, and with less tendency to rebound. 
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Another httle improvement which adds greatly to 
the convenience of handling crucible furnace covers 
brass and steel foundries is here shown. 

An Improved Furnace Cover, The <;eneral' 
type of air-furnace cover consists of a circalar or' 
square cast-iron plate ribbed on the top side and with 
a central lug for lifting or sliding it into position. 
This form of cover, after some little time, beeomea 
distorted and ceases to be of much service. The illuB- 
tration shows the section of a composite form of cover, 
the cast-iron dome enclosing a fire-clay slab, kept iiv 
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position by a wronglit-iroa ring held in recess by 
counlsrsauk screws. The arrangement ia applicatie 
to furnace doors hang either in a vertical or horizontal 
position, and although the initial expense is a tittle 
more, they soon pay for tbemselyes by the more efficient 
■working, there being less absorption of heat and L 
liability to twist the cover, whilst the renewal of tlie 
fire-clay slab is only necessary after a couple of yciire' 
use. 

The nionld for a circular ilome is readily "struck 
up" in green sand with a couple of strickles, thus 
saying cost of pattern, also alaba of any size to order 
are easily obtainable. 

Also by permission of the proprietors of Feilden's 
Magaiine, a description (with illnstratious) of the 
loam moulder's horse is inserted. 

The Loam Moulder's Horse. The horse or 
top spindle-bearing shown overleaf is a common 
feature in any foundry doing loam work. Its average 
height from the floor to the top is about sixteen feet 
and its distance from the wait eight feet, but variations 
are made to suit the difl'erent requirements. The horse, 
when in use, ia kept in exact position — aftflr the loam 
spindle has been set vertical with plumb-rule — by a 
tie rod, one end of which is fastened to the wall, 
leaving the other to drop into holes at set distances or 
one about midway of the arm. It is free to slide 
the spindle, which, in turn, is supported by wall 
brackets as shown, and is usually lockod in jiosition by , 




a set-screw. The vaiious methods 
the top of the main spindle are shown on the next page, 
the most effective aud least troublesome being the 
hinged end, No. 4. The illuatration shows the cap 
pushed back for the admission of the spindle. The 
is kept closed by a catch fastened on the end of 
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artn, a light staff being kept handy to release it wlien 
it is necessary to remove the spindle. The arm or 
gudgeon on the main apindle is kept to the reqnireil i 
height by a collar on the underside. ^H 

There are many little couveuiences and improve- ^^ 
ments in foundries which have been of immense ad- 
vantage, but which for w^nt of being set forth or 
acknowledged by the proper parties are allowed to 
remain in obscurity. This is the kind of thing wliich 
fends to retard good foundry practice, and also the 
reason why so luany ingenious individaal and local 
ideas never pass into the general practice. We re- 
member having seen a portable " head bos " designed 
for casting liners or perpendicular work ; it hooked on 
to the side of the moulding bos ; the metal being led 
in between the bars there was no sand round about the 
core, and there was perfect freedom in building. In 
another place we found an arrangement for sweeping 
propeller blades of any pitch, with a horizontal instead 
of a vertical spindle. Another useful appendage was a 
swivel attachment to turn over hoses of various diniea- 
Bions in a "tub" (such as are to be seen in brass 
foundries) without the aid of a crane or other assistance. 
There must be hundreds of these little conveniences 
and novelties scattered round the various foundries 
which never get beyond the primitive use for which 
they were designed, but which if known might be im- 
proved upon and made serviceable to the trade in 
general. Anything that helps to take the bard work 
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away from the men in the foundry is sare to be 
profitftble, as it leaves tbem tree to give their strength 
and attention to other matters, nnd results in a higher 




fitrtndard of exeellence in the work performed. Just 
lately we noticed in an American foundry catalogue, 
an improved IjcIIows for distributing dry facings where 
they cannot be applied with the dust-bag, and for spray- 
ing moulds with water, kerosene, blackwash, instead of 
swabbing them. 

These facing and sprinkhng bellows attachments 
show considerable iugenuity, and are sure to be appre- 
ciated by the moulder engaged on deep or delicate 
work. Crucibles for melting brass are now made with 
two pouring lips instead of one, with the advantage of 
more uniform wear and less bother in cleaning the lip. 
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Flexible leather fillets for tacking on to patterns are 

a great advance on the wood fillet ; they can be applied 

to any corner, and are as easily 

• handled upon a compound curve as 
in a straight line. The moulder 
who gets a pattern with pencil lines 
marking off a fillet, knows he has 
a cheap job on hand, and cannot be 
blamed it' he is not so careful of the 
pattern as he might be. It is 
Fob Meltiro Bb48s. ^^tle things like these which add 
to the profit and pleaBurs of foundry 
work, and the firms which provide the best appliances 
have generally most satisfaction and sticceea in their 
work 

We all know that objection esi^ts to the use of 
chaplets wherever it is 
possible to avoid them 
This 15 as much on aL 
connt of the lack of 
union which is hkely to 
exiit between the chap 
let and the metal which 
surrouada it as to the 
marred appearance of 
the castin^ By the 

of the peiforated ^"^ ^"""-'^ '^«**"-'" 
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' chaplets herewith showa most of these objections &n^^| 
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Abrasives. The use and Bcope of abrasiveB has 
TeceiyeJ enormons impehis from the introduction of 
machinery and steam or other motive power in the 
foundry. Cnstinga used to be cleaned or " fettled " by 
hand with liles, and poUshed by slow processes and 
muscular exertion ; bnfc since the discovery of "tnmbhng 
banels," emery wheels, carborundum, and aand-hlasting 
machinery, files, although still of great use in hole^^ 
and eornere, have had to take a back seat in foQndi^|jiB 
work. ■ 

Emery Wheels are made in varions grades, and'^ 
aie extensively used for all manner of grinding and! 
sharpening purposes. The two principal kinds of 
emery from which the wheels are manufactured, are 
the Turkish and the Nasoa. The former stone (or 
rock) is found near Smyrna in Asia Minor, while the 
latter — which is supposed by expert? to be of a much 
superior quality — comes from the island of Nasos, in ; 
the Gieek Archipelago. After being imported, the J 
stone is crushed by means of powerful breakers, and I 
■ M 2 I 
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then bolted and siered by special machinery 
■varioas aizea or grains, ranging from 6 per inch downl 
to 200 per inch. The wheels are formed by the appli-l 
cation of hydraulic pressure, and then undergo a process 
of vitrification. They are thus made very compact andJ 
strong ; hut the success of emery wheels depends to ■ 
great extent upon two points, viz. running them a^ 
correct speed, and being properly mounted. 

Carborundum is practically a manufactured 
mineral made of coke, salt, sawdust and common sand 
fused at" an intense heat by the use of the electrio i 
furnace. The ideal abrasive is one which is hard! 
enough to withstand the hardest of materials ; fliatJ 
will break when too great a pressure has been broughtj 
to hear upon it, and one which, when it breaks, leaves 
sharp irregular crystals. These characteristics i 
contained in carborundum. Besides being an ide8 
abraaive, it is also the moat powerful flux and soffenei 
of cast iron at the service of the foundryman. IlQ 
enables him to use mixtures carrying large portions o 
scrap and obtain solid castings. As manufactured I 
the Carborundnm Company, at Niagara Falls, 
commercial article contains certain impurities, 
average analysis is as follows :— 



Silicon C2' jier cent. 



j^^ Iron 

^^^L Alumi 
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Grade carboioDdum, aa taken from tbe electric 
furnace, usually consists of large masses of crystals. 
Frequently these are exceedingly beautiful in colour, 
and of adamantine lustre. Grain carborundum is pro- 
duced by crusbiiig and grinding the crude, treating 
with acida, and separating by sieves into various-sized 
grains. These are numbered, the same as emery, 
according to the number of threads per lineal inch of 
the sieve through which they pass. Powders are the 
particles too fine to size by sieving : they are graded 
by floating in water. Wheels are made by the vitrified 
process, the same as is employed for making emery 
wheebi ; bnt as carborundum is 23 per cent. Hghtei 
than emery, they can be ran at a higher speed with 
less risk, the breaking strain being proportional to the 
weight. Carborundum being insoluble in water, oils, 
or acids, absolutely infusible, in hardness only exceeded 
by the diamond, and aafBciently brittle to permit of its 
breaking into sharp, angular particles, is an ideal 
material for grinding wheels, or the general purposes of 
abrasion. 

Sand-blasting is an old process in glass decoration 
and other arts, but it is only recently, and chiedy in 
America, that it has found its way into the foundry. 

Compressed air plays an important part in many 
modem appliances : the sand-blast is one of them. 
For cleaning scale from iron or steel, or putting a face 
on iron or brass castings nothing could be finer. It is 
lar and away superior to the messy " pickling " process, 
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1366 
being much less laborious and more expeditions. By a 
simple iiink arrangement, and a regalating lever, the 
Band is forced by air pressure thrnagh a hose with a 
rose connection, and squirted into crevices in castings 
that would be difficult to reach by any other method. 
Facings. The application of some adhesive and 
fiartialhj combustible material to the surface of a 
mould is a sine qua non for smooth castings in the 
fonndry. Among the materials which have proved 
useful in this respect, are flour, rosin, peaae-meal, lamp- 
black, tale or soapstone, and plumbago. These facing?, 
as they are called, may either be used alone, and in a 
dry condition, or mixed with some argillaceous or 
glutinous liquid, as clay-water, molasses, sour beer, or 
certain resinous oils. The primary requisites of a good 
facing are, that it should adhere well and also stand a 
high degree of heat without disintegrating or forming 
a slag on the mould. 

Plumbago is the favourite foundry facmg. The 
finest quality, so far as purity is concerned, which also 
analyses highest in carbon and stands the highest fire- 
teat, comes from the island of Ceylon. The celebrated 
Cumberland leads are monopolised in the manufaetors 
of pencils, nnd are beyond the price permissible in 
getting out castings. Quantities of an inferior grade 
are found all over the world, chiefly in the United 
States, Canada and Germany. Owing to its greasy 
nature, plumbago is a very dlfBcult mineral to grind 
and bolt finely. The pure material is never used for 
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facing by itself ; it tei^uires a bond of some description 
to make it adhere : talc, BOapstooe, dour or molasses. 
For dry facing, talc is the best adulterant of plnmbago, 
from 10 per cent, to 20 per cent, being the nverage 
admistnre. The facing is applied to the surface of the 
mould in aufficieut quantity to cover it lightly but 
evenly ; it ia then rubbed in by hand or camel's-hair 
brush, none of it being allowed to remain loose on the 
mould. This is the method adopted in greensand 
moulding ; for drysand or core work it is necessary to 
mix with water, molasses, or liqnid glue, and apply to 
the mould or core with a soft brush or swab. 

When a smooth surface is desired to the castings, 
the moulds are smoothed over with a slick, after the 
facing has been put oD. For heavy work, two or even 
three coats may be applied to insure the beat results. 

Lampblack or Eetum Facing. In making 
stove plate castings and other light work, which is 
very tbin, an extremely smooth aurfaee is required. 
Two facings are generally employed for this class of 
work. A first, or heavy facing, like graphite, to fill 
the pores of the sand ; and a second or light facing, 
like lampblack, or any combination of lighter carbons, 
to make a good impressiou on the surface of the mouid, 
and at the same time to prevent the first or heavy 
facing sticking to the pattern when it is returned 
the mould, to assist in " peeling " the casting, and 
lastly to give it the proper colour. 

Soot is peculiar to the foundry business, and the 
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term " one of the black sqnad " is most appropriately 
applied to moulders. Some branehea of moulding, such 
as "face moulding," or ornamental brass moulding, 
require a facing which will not clog the metal patterns, 
nor add materiiiUy to the weight of sharp impressions 
in fine chased work. Ijamphlack or ground carbon has 
been found to be the most suitable for this kind of 
work. It is also very well suited for general castings, 
■but the sand does not peel so freely as when plumbaj 
facing is used. 

Flour, The best facing for brasa-work in 
Band is undoubtedly pease-meal, but flour is almost as 
gooil, and can be had very much cheaper : the sweepings 
of the mill and the bakery are usually bought for tLis 
pnrposs. A common fiiilure of the budding moulder is 
to use the Houi-hag too freely, with the result that his 
eastings are generally " flaked " on the top side. Floi 
is largely used by American foundrymen for misinj 
into core -sand. 

Talc or the mineral Steatite is particnlarli 
suitable for the general purposes of the foundry &cingi 
but more especially light castings and hollow-ware 
is granular, greasy, and comparatively incombustible. 
As a bond for the soft, friable plumbago, there 
nothing to surpass it, and as a dry facing, for bras 
castings made in greensand, it is a very satiafaetoi 
substitute for the more expensive plumbago. Tl 
substance is known under different names 
flake," " white plumbago," soapslone, etc. 
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Sea-coal is called bitaminoas facing, but it is 
actually only a " mixer." Sea-coal is mixed with 
moulding aand iu proportions of from 1 to 10 or even 
20, according to the size and weight of the casting to 
be made. Too much sea-coal used in the sand causes 
■' cold shut," streaked or " mapped " casting ; not enough 
used will allow the sand to cling to the casting. 
Another advantage of aea-coal in facing sand is that it 
allows the gases lo escape more freely than does ordinary 
sand by itself, The best qualities of aea-coal lacing 
contain neither slate, sulphur, nor phosphorus, but are 
high in carbon and volatile matter. 

Sands. Moulding sand requires to be mixed and 
tempered in various ways to suit different classes of 
work. The essential properties of a good moulding 
sand are the combination ol' adhesiyenesa and openness. 
These qualities are found in a suitable degree in some 
sands in their natural state, but as a rule, foundry 
sands have to be mixed — tliose of an argillaceous tem- 
perament with the siliceous grades— in order to produce 
good results. The moulder judges sand by the feel of 
it, and sometimt-a also by putting some in his hand and 
pressing it, he can tell by ear whether it is sharp 
enough for his purpose. The mixing of core-sands, 
facing-sands, strojig-sands and loam is a great hobby 
with many moulders ; but this is a study in which ex- 
perience is the only guide, and as there are no standard 
mixtures or uniform sands, but only local qualities to 
work upon, it devolves upon the moulder to mix what- J 
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ever grades he can get to hia liking. We Lave seen 
cores made for very thin oil-hosea with moistened core- 
gam, with soft Belfast sand, and with hard rock sand, 
and in all cases the castings were a ant-cess ; bnt, on the 
other hand, we have seen cores made for " chunky " 
cnatinga with both Belfast and rock aanda, and the cast- 
ings were failures, as these sands alone were not able to 
stand the cutting action of the metal. Sands suitable 
for iron are not alwaya suitable for brass. Braes is a 
more searching metal, and the sand nsed for moulding 
brasB castings does not require to be quite so open as 
for iron. The sand for steel castings requires to stand 
a higher fire-teat than any other moulding pand. A 
patent facing sand for steel cnatJugs consists of black 
sand 16 parts; white sand 4 parts; fireclay 1 part; 
chloride ammonia 1 part. The latter is dissolved in 
water and mixed in with the sands, the hot metal 
coming in contact with this facing decomposes the 
chloride and forms a gas which in its nascent state 
cleans the face of the casting. Another special sand 
for cores in steel fonndries is composed of 2 bushels 
core-sand and 1 quart hnseed oil. 

Fluxes. Fluxes are useful to the founder only in 
so far as they have a refining influence on the metals 
he is using. 

Mary of the modern fiuxes are supposed to have the 
additional virtue of imparting new properties to the 
metals; but it is only where metallic or semi-metallic 
bodies are used that this could be a, 
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The standard flux for cast iron is limestone ; for steel, 
aluminiara in some form ; for brasa, potaali, nitre, or char- 
coal dust; for lead, tallow; forcopper.silicou; for brazing- 
solder, borax ; for anti-friction alloys, sal-ammoniac. 

Some founders pin their fuitb to one class of llux for 
refining purposes, and use qaite a different article for 
regulating the properties of the metal This is bow it 
should be. Fluor-spar and carbide of silicon are both 
powerful fluxiog agents in cast iron, but for ordinary 
mixtures excellent results can always be had with the 
good old stand-by — limestone. Again, " polled " copper 
is a vast improvementon the crude material, bnt nothing 
great in comparison with purified or partly alloyed 
copper. 

Many osperimenta bavo been made in order to obtain 
solid copper castings with a high electrical efficiency. 
It is highly important that the conducttyity shall be 
retained aa near to that of pare copper as possible, and 
the metal that is highest in this respect will be most 
in demand for auch castings ae are required for electrical 
machinss. 

One of the most suecossfol is gained by using 
Cowles' silicon, aluminium and copper alloy (pulverised) 
and manganese dioxide mixed in equal quantities. To 
two ounces of this add an equal quantity of a flux 
composed of boras and nitre equal parts ; this is suffi- 
cient to refine 100 lbs. of copper, and is added five 
minutes before poariug, A high degree of conduc- 
tivity is claimed for this metal. 
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Boron is said to have much the same effect on copper 
as carbon has apon cant iron. 

Oxide is one of the foander's greatest enemies, and 
fluxes are introduced into molten metals for the purpose 
of reducing or altering the osides. The greater affinity 
a substance may possess for oxygen, the more likely is 
it to perform the function of a flux or de-oxidiser. No 
matter how carefully alloys may be melted they always 
contain a certain amount ofoside,andifa large quantity 
of it is preient, the castings will be badly blown. 
Many of the so-called fluxes, therefore, are simply used 
aa a protective covering, especially adapted for thia 
purpcse. 

A mixture of this description is composed of borax, 
soda, alum and fluor-spar, each 1 part. 

The fullowiug mixture for improving alloys, was 
alao the subject of a patent : iron peroxide, 33 parts ; 
manganese peroxide, 1 part ; magnesium carbonate, 
i part ; aluminium, 18 parts ; silicon, 3^ parts ; sodium 
biborate, -1 parts. Phosphorus and aluminium both 
act as reducing agents in combination with other metalsi 
and they are especially active in lowering the fusion- 
point of metals. There is an important distinction 
between fluxes and reducing agents which ia quite over- 
looked in the foundry. Fluxes yield slags, reducing 
agenffl yield metal, The action of reducing agents is 
the separation of the oxygen or sulphur from the metal 
with which it ia combined, and owing to this fact they are 
sometimes called de-oxidising or de-sulphurising agents. 
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The principal de-oxidisers are : eliarconl, borax, Hoar, 
tartar (i.e. potasli and cliarco^lj, fluor-spar, tiilicon 
and manganese. The additiou of a linx is always 
advantageous : it cleans the metal, keeps it more Said in 
the ladle, tends to set free occluded gases, and avoids 
blow-holes in the caatiog. Some of the metallic flaxes 
(so-called) have additional advantages, as aluminium in 
steel and iron, producing metal of anperioi' ductility, 
toughness and softer skin for machining purposes, and 
taking away the tendency to chill at the edges or thinner 
parta of the castings ; or bismuth in antifriction alloys in 
reducing friction ; or manganese in copper, making it 
possible to cast this diflicult metal satisfactorily. 

Fuels. The fuels principally in use for melting 
metals are coke, coal, cbareoal, oil and gas. In iron 
foundries solid fuel is a necessity; in steel foundries 
Eolid fuel is generally used, but gas is employed in some 
of the modem processes ; in brass foundries, solid, liquid 
and gaseous fuels are all available for producing metal 
in a condition suitable for casting. Coke is the best 
fuel fcr melting iron in the cupola. It is strong and 
does not collapse while giving up its heat, therefore it 
is well adapted for bearing the burden of metal charged ; 
it carries leas impurities, which are detrimental to cast 
iron, than any other fuel. 

Coke, high in fixed carbon and low in sulphur and 
ash, is desirable for melting iron. Cast iron absorbs 
about 4 per cent of the salphnr in the coke, but rapid 
melting tends to lessen the proportion taken up ; it 
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follows then, that the quality of the coke and the 
amount needed to melt the charge both influence the 
quality of the eastings and the expense of melting. 

Coke is graded in two ways: 1st, Ijy the mann- 
facturers, according to the number of hours consumed 
in coking ; 2nd, by the foundrymen, according to the 
number of ponads it weighs per bushel. Thus we 
have 24, 48 and 72 hour coke ; also 32-lb. coke, 4(i-ib. 
coke, and up to 70-lb. coke. The longer coke remains 
(up to a certain period) in an oven in the process of 
coking, the denser and h.irder it becomes ; also, the 
harder the coke, the longer the time required to con- 
sume it in a cupola, the heavier the burden it will 
carry and the larger the amount of iron it will melL 
The following analyses of foundry cokes are within the 
specifications of a large foundry company in America : 



MoUture .. .. 0-33 perceDf. 

Volatile matter .. 2-2,^ 

Fixed carbon .. 90 'Si 

Sulphur .. .. O'HO 



I 



Speciflu gravity , 



give a Bteody conlinned litat and BUjipott a heavier liurdtn of iron. 
Gas is largely u?ed as a fael in the maaufncture of 
steel, and in many instances the fuel is economised by 
the adoption of regenerating chambers, by pre-heating 
the blast, or by injecting steam. Gaa funtaces are also 
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a common feature in brass foundry practice. It is con- 
tended that gas is the most convenieiit I'orm of fuel : it 
takes up little space, leaves no asli, and it can ho con- 
trolled much easier than any of the solid fuels. Against 
these advantages we must put the drawbacks. The 
waste or melting loss of an expensive metal like brass 
is of primary importnnce to the brassfounder, and as 
that is iucreaaed by melting in gas furnaces, and the 
constituent metals are not so easily kept within required 
proportions, serious objections have been found in some 
quarlers to gas as a fuel for melting brass. With oil 
as a fuel in crucible furnaces, air space is necessary to 
have proper combustion, and success depends on the 
regulation of the air supply for perfect combustion. 
Where too much air is admitted the waste of metal and 
crucibles is excessive ; witli too little air tbe metal ia. 
not delivered hot enough for casting. It is essential for 
the foundryman to understand the process of c )mbuB- 
tion and the effect on metals before he can get the bsst 
results from any fuel. Gases are absorbed by molten 
metal from the waste products of combustion and are 
locked up by the solidification of the metal, cansing 
oxidation and forming blowholes. There is no unifor- 
mity in foundry melting methods, but it is generally 
conceded ihat coke gives the beat results in cupola 
melting (unless we except the purest of all fuels, wood 
charcoal). Coal is "eU adapted for use in reverberatory 
furnaces, and gaa-honse charcoal is tbe most economical 
fuel for melting in crucibles. 
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Cast Iron. Pig-iron, the product of the blast 
famai%, is cmde cast iron. The term caBt iron or 
foundry iron is always nsed to imply cnpola iron. 
Elements other than iron in pig-iron regulate its cha- 
racter, and the composition of the iron put into the 
cupola regnlates the physical properties and condition 
cf the casting. There is a growing demaiidforpig-iron 
and castings of specified composition ; and chemistry is 
now doing for the iron-founder "hat it has already done 
for the eteel-maker. The cnstom of buying iron by 
fractare or grade number, is giving place to a great 
extent to the more accurate practice of selecting irons by 
chemical analysas. In many cases, too, foundry irons are 
being mixed by chemical formulas. Since it has been 
realised that the contents of pig-iron is not revealed in 
"brand" or "grade," careful consumers hare verified 
the analyses furnished by the seller, and mixed their 
iron according to the constituents present, or Lave 
rejected the irons as unfit for use, or haYo required an 
adjuatment with the seller. Thus the average formula 
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for light grey iroE castings contains in tbs mixture, 
silicon, between 2-50 and 3-50 per cent. ; carbon, 3 to 
4 per cent. ; phospborna, ' 6 to 1 ■ 00 per cent. ; snlphnr, 
0-05 to 0-080 per cent.; mauganeae abont 0*50 pei' 
cent. 

Formulie for other castings is a matter of calcalation : 
for example, stove-plate work would require masimum 
phosphorus, while heavy macbinery would want mini- 
uinm silicon. 



Table op Cheuicai. CuMPoamos of Liobt 
Casting 8 (Iron). 



Maoganeae 
Phosplioius 
Cambmed ) 
carbon/ 
Graphite.. 



2-45to2-G5 2-55 2'30to2'50 
O'OTtoO-IOO'Os'o-OTtoOaO 
0-30 to 0'70 0-*0:0'30 to 0-70 
0-70 to 1-00 0-90 0-50 to 0-90 



2-402-15to2-35 



0'400'30to0-70 
0-70 0-40 



0-50 0-40 0-30 to 0-50 0-40 
2'90to3'203-102-90to3-20 



O-IO 
0-40 



General Kemarks. The total carbon naually held 
by pig-iron is from 3-5 to 4 ' 5 per cent graphitic 
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carbon predominating. Combined carbon adda strength 
to castings as well as barduess. The strongest castings 
are made from iron whicb will produce sound castings 
with the least amount of silicon ; about ■ 20 per cent, of 
silicon is lost in re-melting. Silicon np to about 3'OU 
per cent, softens iron by keeping the carbon in the 
graphitic state ; 3 * ^5 per cent, silicon in a casting, other 
conditions being equal, will produce maximum graphite. 
Soft iron will re-melt oftener than hard iron, but if a 
high breaking strain is required, silicon must necessarily 
be kept low. 

Silicon is the element by which the founder makes 
hard or soft iron. The percentage necessary depends 
upon the amount of carbon present, and upon the 
balance of the composition. Dr. Edward Kirh has 
characterised carbon as ihe true aoftener, and hot blast 
charcoal iron as the best for general casting. Man- 
ganese produces hardness and shrinkage and also 
removes sulphur. Phoaphorus reduces shrinkage, but 
should never esceed 1 ■ 00 per cent. High phosphorus 
irons are adapted to delicate patterns, because such iron 
is very limpid when molten ; the castings are very 
much weakened, other things being uniform. Sulphur 
inereasra fusibihty of cast iron, but makes it sluggish 
when molten, giving rise to blowholes in castings. 
Sulphur should never esceed 0"10 per cent. SiHeon, 
besides being a softener, if used in proper proportions, 
increases fluidity and fusibihty. Lime or fluor-spar 
removes sulphur, and is the flux commonly used in the 
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foundry. The average proportion of flux required is 
7 to 10 Iba. lime to every ton of iron. Scrap in the 
mixture is regulated by two things, viz. whether it is 
" Home " or " Poreign " scrap, and whether it is mixed 
or selected. From 25 to 40 per cent, is a good average 
of scrap in ordinary mixtures. From 2 o.^. to 5 oz. of 
aluminium to the ton of cast iron is said to produce 
soft iron by converting the combined carbon into 
graphite. 

Steel. Historically, the advancement whirh has 
been made in the manufacture of steel, is a modern 
miracle. In the year 1856 Bessemer described his 
" converter " process of steel-making to the Members 
of the British Association assembled at Cheltenham. 
Following Bessemer were many who, stimulated by his 
success, introdncei] other processes of making steel, 
notably the regenerative process of Siemens. New 
discoveries have been made iu the manufacture and 
treatment of steel, with stich phenomenal strides, that 
it has been said we are now living in the Steel Age. 
Steel is a combination of iron and carbon, in which the 
proportion of carbon is very small. It occupies an inter- 
mediate position between cast iron and wrought iron, 
and it is prodnced by many different processes. In the 
foundry there are two prominent methods of producing 
steel employed in the manufacture of castings, viz, the 
crucible and the converter. Crucible cast steel was the 
invention of Benjamin Huntsman over 160 years ago, 
and is still recognised to be the most uniform in quality, 
N 2 



180 FOONDKY NOSIENCLiTtlEE. 

and the hardest and most reliable steel for cutting tools. 
The tough quality of the so-called malleable iron cast- 
ings which are made with special mixtures of iron in 
the cnpola, depends altogether on the process of anneal- 
ing. There is a great craze for alloyed steels, 
self-hardening steel, deealphurised steel, etc., but this 
does not affect the general foundry practice ia mating 
castings. It has been manifested by the introduction 
of alloyed steel that the metalloids contained in steel are 
confined to well-known limitations, while there ia great 
latitude permissible iu the amount of purely metallic 
elements introduced. To give an example : The 
so-called Taylor-M"hite alloyeil tool steel, with patent 
specifications, calls for carbon 1 ■ 85 ; chromium 2 ; 
tungsten 8'5 ; manganese 0'15 ; silicon 0'15; 
phosphorus 0'025; sulphur 0"03; and occasionally 
molybdenum is used. This leaves about 87 per cent, 
iron iu the steel — a remarkably low proportion. 

General Remarks. The quality of steel is regu- 
lated by the absence of phosphome, sulphur and other 
impurities. The grain of steal is no indication of 
quality : hard steel shows a close fine grain, and a 
milder steel of tlie same quality shows a coarser grain. 
Temper mea,ns the percentage of carbon combined with 
the iron to produce steel. Carbon is the controlling 
element in steel. 

Aluminium is probably the most abundant metal, 
but the difficulties of extracting the pure metal call for 
a comparatively high selling price. The early sodium 
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reduction methods of obtaining alnminium have been 
completely superseded by electrolytic methods, 
showing the progress that has been made in the 
mannfaotnre of aluminium, in 1860 the price < 
ounce, made by the Deville process, in France, was 
7s. 6d. ; lo-day the cost is aomethiug Uke a penny. It 
is likely that alnminium will be more useful in com- 
bination with other metals, such as steel, magnesium, 
copper, silver or nickel, than as a simple metal. The 
ordinary aluminima of commerce is about 99 or 99 "25 
per cent, pure, the impurities being iron and silicon in 
about the foUowiug proportions: aluminium 99 '25 
per cent. ; silicon 0-50 per cent, ; iron 0' 25 per cent. 

In casting aluminium, pour the metal as cold and 
as quickly as possible. Use large spraea and cut heavy 
gates, unless on thin, delicate castings. liam the 
moulds softly, use the swab spaiingly and keep the 
sand as dry as practicable. Aluminium is not as liable 
to wash away portions of the mould as other metals on 
account of its lightness. Vent all moulds well. 

Brass. Bra^, and brassfounders' alloys have a very 
extensive and misleading nomenclature. It is generally 
conceded that the terms brass and bronze distinguish 
certain tJloys of copper aud zinc and copper and tin 
respectively. Nevertheless, numerous bronzes (so-culled) 
are made without having any tin in their composition, 
and numerous brasses (so-called), as for example, the 
white anti-friction brasses, are made without zinc. la i 
some districts like the Midlands, brass means a positivflj 
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mixture of copper two parts and zinc one part ; id 
others, as tbe Clyde or general marine districts, it 
means a common, clieap type of metal having (he colour 
of brass, which is need for glands, franrds and general 
moantings in marine engineering. The general public 
again charaalerise all metals having an approach to 
yellowness in colour under the general term of brass. 
There ia a Standardising Bureao in the United States 
for determining the quaHtiea of the different kinds of 
cast iron. Surely, when a simple and cheap metal like 
cast iron is treated as a technical compound, the vast 
array of expensive and complex alloys which are 
handled in the brass foundry, deserve no less considera- 
tion. The need for naming things correctly grows 
greater every day, as anyone actively engaged in 
industrial parsuits can testify. Many nostrums we 
know are sold under high-sounding names, and many 
imitations are passed off as being equal to and 
"chemically and mechanically" the same as genniue 
alloys of repute ; so that, looking at the subject from 

I almost any standpoint, it would be better for all con- 
cerned if some system of designating alloys could be 
devised, even although it was on the clumsy commercial 
basis which is sometimes made a means of identifying 
commodities. Thus, "the 8i.\pence-halfpenny brass" 
and the ninepenny gun-metal would become familiar 
terms, but also a straight means of comparison would 
be presented to the unwary or nnversed purchaser. The 
proper temperature at which the various brassfoandera' 
L^ k 
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alloys should be eaat, ia also a subject ■whicb deserTes 
invcBtigation. The beat heat for good resalt-s is largely 
a matter of conjecture, and, in the fonndry at least, 
altogether a question of practice. Heats in the sense 
of casting temperatures are only comparative in the 
foundry. Yellow brass might justly be said to be very 
hot, while gun-metal at the satne iemperalure would be 
dull, and probably unfit for making castings. Many 
writers on alloys speak of the " proper heat " for casting ; 
but no authority has yet ventured to fix the proper 
degree of heat for easting any of the alloys, and even if 
such a thing were done, there ia the insuperable 
difBculty of the want of appliances for correctly 
determining the heat of metal in the foundry. The 
brassfounder uses a few terms and rules, which, again, 
are only comparative ; for instance, he may express 
himself thus: — Yellow brass cannot be cast too hot; 
phosphor-bronze cannot be cast too dull; gun-metal 
should be cast bt a " nice " heat, and antifriction-metal 
should never be allowed to come to a red beat. That 
is the whole foundry practice with regard to these 
metals in a few sentences. To say more would be to 
enlarge without enlightening the subject. This is 
really a matter for the attention of some body such as 
■'The Alloys Eesearch Committee," and one npon 
which it would be of untold benefit to the foundryman 
to have some definite pronouncement. As showing the 
amount of uncertainty which surrounds this question of 
the proper heat for casting alloys, we might add that 
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we have seen one man judge the heat by the heat 
imparted to the skimmer in a given time; if the 
skimmer melted soon, then, if it was gun-metal or 
phosphor-bronze, the metal was too hot. Another man 
would judge the heat of the metal by the rate at which 
it was able to dissolve a " cooler," and yet another would 
depend on reflected light, and shut a window or a door for 
the purpose of seeing the metal in a dimmer atmosphere. 




USEFUL MEMORANDA, RULES 
AND TABLES 



Etzby foreman or foundry manager has a code of I 
rnles by which he estimates the weight of castings,'! 

»the shrinkage of metals, or the pressure exerted ooJ 
tnonlda by fluid metal. There are standard mlea for I 
all of these, but the foreman who is worth his salt 
knows that there are frequent exceptions, and takes 
especial care to " err on the safe side " (to use a common 
exprreeion). Many thoroughly sound and [iractical 
rnles, devised on this plan, have never been formulated, 
and indeed, many of them are of such a flexible nature 
that it would be a difficult matter to state them in cold, 
unsympathetic and unerring figures. Every man is 
justified in working by the rule which gives the greatest 
amoant of satisfaction, no matter what its derivation may 
be. Thus in brass foundries, there is a rule regarding 
crucibles which is tacitly acknowledged by observant 
mooldeis, viz. that all the metal should be i; 



by observant j 
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and none of it allowed to settle in the crucible. This iai 
good practice, and where it is not obBerved there is n 
noticeable increaee in the percentage of " mnning " pots, 
besides extra risk and loss. Another rule which is general 
in all foundries is to nse core-boxes which are a " tight 
fit " for the prints. Enles for " feeding " or " slacken- 
ing " castings, or weighting down boxes, are not so 
simple, and depend more often upon good judgment 
than upon any fixed equations or decisive theories. 
Figoring mixtures calls for a nice adjnstment of different 
metals to bring about the various qualities and effecta, 
and success depends altogether upon the founder having 
an accurate knowledge or estimate of the different 
grades. It is now recognised that mere mechanical 
teste or fractures are not sufficiently accurate for the 
test work, hence the reason of the new method of mix- 
ing irons by chemical analyses. A mechanical test may-J 
give an approximate idea of the strength, and with al 
knowledge of the shrinkage it may even give an inkling 
of the components — especially silicon — in cast iron, hnt 
it is at best an awkward test, as the iron must first pass 
through the cupola and be melted. 

Circumference of a circle = diam. X 3*liI6 ; 
diam. X =y. 

Area of a circle = diam.= X ■7854 ; or radius*] 
X 3-UI6. 

Area of an ellipse = the product of both diamel 
and -7854. 

Area of a triangle = the base multiplied by one-1 
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Side of an equal square = diam. x '8862. 
The side of a square x 1*414214 = the diameter of 
its circumscribing circle. 

The surface of a sphere = diam.* x 3*1416. 
The solidity of a sphere = diam.® X *5236. 

Cubic inches x * 00058 = cubic ft., or cubic inches 

-f- 1728 = cubic ft. 





X *26 


= lbs. cast iron. 




X -3 


= lbs. brass. 




X *32 


= lbs. copper. 




X *286 


= lbs. steel. 




X *4r 


= lbs. lead. 




X -259 


= lbs. zinc. 




X *49 


= lbs. mercury. 




X *38 


= lbs. silver. 




X *7 


= lbs. gold. 




X -092 


= lbs. aluminium (pure). 




X -097 


= lbs. aluminium (com- 
mercial quality). 




-7- 4 + 


^ = lbs. brass. 




-7- 4 + 


^iy= lbs. cast iron. 



Lbs. avoirdupois X *009 = cwts. 

„ „ X • 00045 = tons. ' 

Tons „ X 2240 = lbs. 

Square inches x '007 = sq. ft. 
To find the weight of a cubic foot of substance, multi- 
ply its specific gravity by 62 * 4 ; the weight of a cubic 
inch = specific gravity x *0361. 



BuLES roB Converting Weight op Cast Iron 

INTO Brass. 

The weight of cast iron x 1*16 = the weight in 
brass (approximate). Another rule : weight of cast iron 
X j^ gives the quotient to be added for brass. 
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Example. Find the weight of a plate 3 ft. sq. 
li in. thick. 

36x36 X 1-25 = 1620 cubic iDcheB. 
1C2D cable inclicB 1620 cubic Inchea 

■26 (for iron) '3 for brasa 

9720 486 -0 lbs. weight in 

3240 == 

421-20 lbs. weight in cast iron 
2 
13)842- 40(64 -80 + 421-20 = 486 lbs. = weight in brass. 



BuLES TO Find the Weight op Round Plati 
Pipes, Pulley and Wheel Heus, etc. 

Hound Plates. 

EuLE 1. — Multiply half the eircmuference by 1 

the diameter, multiply by the thickness of metal, and 

again by ■ 26 for cast iron or ■ 3 for brass = weight in lbs. 

EuLE 2.- — Square the diameter of plate, multiply by 
■7854 for area in square inches, multiply by thickness, 
and again by ■ 3 for brass or ■ 26 for cast iron. 

I Rule 3 (approximate). — Square diameter of plate, 
and multiply by thickness and again by ■ 2 for cast iron 
or ■ 24 for brass = weight in lbs. | 

E 
of mi 



Pipes, Pulley and Whed Hems, etc. 
RUI.E 1. — To the inner diameter add the thickness 
of metal, multiply by 3" 1416 (or ^), and the product 
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by the length of pipe ; the result is the superficial area. 
Multiply the superficial area by the thickness to get 
cubic contents in inches, and again multiply by • 3 for 
brass or • 26 for cast iron for weight in lbs. 

Rule 2. — Subtract the square of the inside diameter 
from the square of the outside, multiply by '7854 for 
the superficial area, and again multiply by the length for 
cubic inches. Then multiply by • 3 for brass, or • 26 for 
cast iron = lbs. 

EuLE 3 (approximate). — Subtract the square of the 
inside diameter from the square of the outside diameter, 
and multiply by • 2 for cast iron or • 24 for brass ; the 
result is the weight of one inch in length. 

Example, Find the weight of a liner in brass 9 in. 
by 12 in. by J^ in. thick. 



Bale 3. 

9 in. outside diam., 8 in. inside diam. 
9 8 



81 
64 

17 
' 24 for brass 

~68 
34 



64 



Same Example compared 

by Rule 1, which is more 

accurate. 

8*5 inside diam. 

1-21 
25-50 

26*71 circumferenco 
12 length 



320*52 area sq. in. 
*5 thickness 



4*08 lbs , weight of one inch 
12 



160*260 cnbio in. 
*3 for brass 



48*96 lbs., weight of liner 



48*0780 lbs. weight of 
" liner 
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A Very Easx Method of Calcdlatiko the Weioh; 
OF Metals op any Eegulab Section. 



Note 1. — Always roduce any ctimensioiis, as width^J 
thickness, diameter, etc., to sixteenths of an inch. 

Note 2. — Always square any sixteenths so found, a 
IJ inches = 20 X 20 sixteenths = 400 squared. 

Note 3.— Always add to the square of the sixteentha 
the proportion given for each metal and each form of 
section. 

Note 4, — Note that the result is always the weight 
in Ihs. of 100 feet run, which can be instantly pointed* 
off for 1 ft. aa lbs. Thus : 

432 = 100 feet run. 
42-3= 10 
4-32= 1 



EA Let Iba. per 100 feet run 
teenths thick. 

Add i of 



: sixteenths wide x BiXf| 



squared number for copper. 
„ „ steel. 

„ „ cast iron, 

„ „ brass. 
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Example. Find the weight of a plate 3 feet square 
X li inch thick. 



36 in. - 576 Bixteenths: 
ljiii.= 20 


Usiud Method. 
36 side. 
36 length. 


11520 „ squared. 
5760 add for oopper }. 


216 
108 


17280 lbs. 100 feet run. 
3 


1296 

1-25 thickness. 


518*40 lbs. 3 feet copper. 


6480 
2592 
1296 






1620 ')s^ cubic inches. 
•82 for copper. 




3240 
4860 




518*40 lbs. copper. 



A plate of the same dimensions in cast iron would 
require -^^ to be added to the squared number, thus : 



11520 
22 

23040 
23040 



1620 cubic inches. 
*26 for cast iron. 



9720 
3240 



100 s 2534-40 
+ 11520 

= 14054-40 lbs. per 100 ft. run. 
3 



421-20 lbs. cast iron. 



421-6320 Ibe. 3 ft. oast Iroc. 
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Mound m- Oval Sections. 

Let lbs. 100 feet ran = (diameter in sixteentl 
squared) : 

Add j^f of the result for steel. 
,, tV <i „ brass (casting 

11 i 11 '1 copper „ 

Deduct jV 11 li cast iron. 

Example. Find the weight of a solid colm 
12 inches by 10 feet long. 

12 incbes = I!)3 sixteeotliB. 



to 



38707 - 2 lliB. iTGight In steel per 100 ft. 
3870 ■ 72 Iba. weight of 10 ft, [""•• 



Note. — The weight of ] ipes or liners can be got in \ 
this way by "taking out" the weight of two cylindricalia 
solids, one for the outside diameter and one for the cor^fl 
and subtracting. I 

For the sake of comparison we work out the abova • 
example hy the usual method of finding the cubic inches J 
X ■ 3 for brass. Thus : ■ 
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Usual Method. 

12 in. diain. 
12 



Sixteenths X Sixteenths Method. 
12 in. = 192 sixteenths. < 
192 



144 

•7854 



576 
720 
1152 
1008 



384 
1728 
192 

36864 diam. in sixteenths squared. 
3686*4 ^ added for brass. 

40550-4 lbs. 100 ft. run. 



113*0976 area sq. in. 



120 inohes in length. 



4055-04 lbs. 10 ft. 



13571-7120 cubic inches. 
*3 for brass. 



4071-51360 lbs. 



This shows a difference of 16 lbs., 
whidi is a mere trifle in the matter 
of 36 cwts. 



Weight o? Spur- Wheel Castings (Cast Iron). 



W = 



P^x N xB 
C 



where P = pitch in inches ; N = number of teeth ; 
B = breadth in inches ; W = weight in cwt. ; C = con- 
stant, which up to 2-in. pitch = 270 ; from 2 in. to 3-in. 
= 250 ; from 3-in. to 4-in. = 245. 



Approximate Eules for Finding the Weight of 

Wheels. 

EuLE 1. — Multiply the number of teeth by the 
square of the pitch, and by the breadth of face, and by 
• 4 for the weight in lbs. cast iron. 

EuLE 2. — Calculate the weight of wheel hem (as in 
example for pipes, etc.), double this weight, and multiply 
by 2 • 2 for the weight of whole wheel in lbs. cast iron. 

o 
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BuLE FOR AVeioiitisg Down Modldb before 
Casting. 



1 



"The number of square feet in the surface of mould 
multiplied by the height of flow-gates above the surface, 
and by 40 as a constant, gives the weight requii-ed to 
resist the strain in lbs. a^'oii-dujrais." — Neiiif. ^ 

Table of Conbtakt Numbers fob Finding the 
Lengths of Chords for Dividing Circles. 

Rule.— Multiply the constant in the Table to the 
right of that figure which represents the number of 
parts into which you wish the circle divided by the 
diameter of the circle in inches, ajid the product will be 
the length of chord required in inclte.i. 

Example. It is re(|uired to divide a 60-inch circ 
into 11 equal pai-ts. 



lU'OHOGIJ = IGflJ inches = length of chord required. 

Note. — For decimal equivalents of fractional ] 
of an inch, see p. 197, 

• Eiftniple marVid in TMo. 



traVCL mCMOBAl^DA. 



195 



Table of Constahts. 



No. of 
Parts. 


Constaut. 


No. of 
Parts. 


Constant 


No. of 
Parts. 


Constant. 


3 


•86588516 


15 


207916 


27 


•11588375 


4 


•70703125 


16 


1953125 


28 


•11197916 


5 


•58724 


17 


•18359375 


29 


•10807291 


G 


•5 


18 


•1735025 


30 


•1045833 


7 


•43359375 


19 


'1640625 


31 


•10091145 


8 


•3828125 


20 


•156667 


32 


•09765625 


9 


•3418 


21 


• 14908854 


33 


•09472656 


10 


•308177 


22 


•1422526 


34 


•09210573 


11 


•281901* 


23 


•1360677 


35 


•08951823 


12 


•25840354 


24 


•13020833 


36 


•08724 


13 


•2391CC 


25 

1 


•125 




• 


14 


•222 


26 


•12044270 







Table fob Convebting Ounces into Decimal 

Pabts of a Pound. 



Ounces. 


Decimal 
Equivalents. 


Ounces. 


Decimal 
Equivalents. 


Ounces. 


Decimal • 
Equivalents. 


1 


•06 


6 


•37 


11 


•69 


li 


•09 


6i 


•40 


11* 


•72 


2 


•12 


7 


•43 


12 


•75 


^ 


, 15 


7i 


•46 


12i . 


•78 


3 


•19 


8 


•50 


13 


•81 


3i 


•22 


8i 


•53 


18} 


•84 


4 


•25 


9 


•56 


14 


•87 


4i 


•28 


9* 


•59 


H* 


•90 


5 


•31 


10 


•62 


15 


•94 


5i 


•34 


10}. 


•65 


15} 


•97 
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EuLE FOR THE Weight op Pipes. 
X) = outaide diBmeter of pipe in inalies. 
(I = iDside diametei. 

IB = weiglit of a lineal foot of pipe in \ht, 
W = K (D' ~ (P), 
K = 2 '45 for east irnn. 
= 2-64 for wrought iroii. 
^ 2 ' 82 for braes. 



Shsineaqe of Castings. 
The usual "allowance for each foot in length i 



Id large cjlindera 

„ beama and girde" 
., thick broaa 



copper. . - . 
biamutli . . . 


= tV 


MBt-iran piptB . 
ftluniLiiinm , . 




DollA metal . . 




gutt-motal (iu iu.) 


= i 



BAtJEn's Drill Test f-or Hariimess of Hetau.*H 

{Average of 100 ie^tn with each metal.) H 

Showing the revolutions required in boring exactly 
i^ inch of metal, using a ^ inch twist drill, the presaiiro 
on the drill being 160 lbs,, and running at 350 revolu- 
tions per minute. 



Alnniinium g<l 

Anlimony 106 

Coppor (ingiit) . . . . IGO 
PlioBphor-bmuze (wiiilo) . 16* 
Hard bronze (88-12) . , 244 
PhoBpIior-bronie (red) , . 25S 
Wrought iron . , -lOll-liOO 
Cast iron. , . . "21)0-700 



"A" Babbitt 



AntimoiiT lead ■ 

Stereotype metal 

Tin (Hock) . . 

Tin (5 per cent, phosphorus) 1 vt 

"C"JJabbilt(hanO . . 13 



' The Foviviry, Anguat 1 
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Rules for CoxvERTiNa Pbioes per ion, cwt, and lb. 
into prices per lb., cwt. and ion, and vice versa. 

EuLE 1. — At any price per lb., to find shillings per 
cwt. or £ per ton, multiply the price in pence per lb. 

byy. 

EuLE 2. — At any £ per ton, or shillings per cwt., 
to find the price per lb., multiply £ per ton or shillings 

per cwt. by — . 



Decimal Equivalents of Fractional Parts of 

AN Inch. 



Frac- 
tions. 


Decimals. 


Frac- 
tions. 


it 


0-015625 


^ 


0-03125 


i\ 


A 


0- 046875 


n 


A 


0-0625 


A 


«\ 


0-078125 


U 


A 


0-09375 


a 


A 


0-109375 


u 


i 


0-125 


1 


A 


0-1406-25 


if 


A 


0-15625 


ii 


ii 


0-171875 


n 


A 


0-1875 


A 


ii 


0-203125 


ii 


s'^ 


0-21875 


H 


a 


0-234375 


a 


i 


0-25 


i 



Decimals. 


Frac- 
tions. 

if 


D 


0-265625 


0- 


0-28125 


JJ 


0- 


0-296875 


14 


0- 


0-3125 


A 


0- 


0-328125 


U 


0- 


0-34375 


JS 


0- 


0-359375 


IS 


0- 


0-375 


f 


0- 


-390625 


ii 


0- 


0-40625 


M 


0- 


0-421865 


ti 


0- 


0-4375 


a 


0- 


0-453125 


ii 


0- 


0-46875 


13 


0- 


0-484375 


a 


0- 


0-5 


s 


0- 



Decimals. 



-515625 

-53125 

-546875 

- 5625 

-578125 

-59375 

•609375 

-625 

-640625 

•65625 

-671875 

-6875 

-703125 

-71875^ 

-734375 

•75 



Frac 
tions. 



a 
it 

SI 

u 

Si 

i 

M 
SI 

a 

Si 

u 



Decimals. 



0-765625 

0-78125 

0-796875 

0-8125 

0-828125 

0-84375 

0-859375 

0-875 

0-890625 

0-90625 

0-921875*' 

0-9375 

0-953125 

0-96875 

0-981375 

1-0 
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Weight or a Square Foot op Metals. 
Thickness advaiiciiig by sisteenths of an incli. 




i 


Wrought 


CaUlran 


H 


Tin. 

He 


SB. 


meiUl. 
SpwlBc 


SiS 


i, 


lb. 

2-50 


lb. 
2' 81 


lb. 


in. 

2-41 


)b. 
2-C3 


2-73 


a-71 3-28 


i 


0-00 


4-6B 


3-7B 


481 


3-26 


3-4G 


7-41 4-05 


* 


7-30 


703 


8-fi8 


7'S2 


7-89 


8-J9 


Jl-1 , G-83 


i 


]0-0 


3-38 


Il-S 


9 ■61! 


10-5 


10-9 


14-8 


9-ja 


A 


12-5 
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20 


(.7 54 


303 1 


G7 "H 


367 3 


r8 33 


371 ■; 


68 72 


375-8 


21 


70 6J 


197 G 


71 08 


402 


71 47 


406 ^ 


71 8t. 


411-0 


22 


73-83 


433-7 


74-22 


438-4 


74-61 


443-0 


75-01 


447-7 


23 


70-37 


471 4 


77-36 


470 3 


77-75 


481-1 


78-15 


480-0 


24 


80-11 


510-7 


80-50 


515-7 
Ant 


80-90 


520-6 


81-29 


525-8 


25 

T 


cu™. 


AfM. 


CIrrai. 


a™. 


rirem. 


A™u 


i 


fi 


1 


i 






■ 


1 J 
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Squares akd Ccbes (Fractiosal). ^ 


.NV^ 


&i»«=. 


Cabe. 


Ho. 1 San„.. 


-1 




1 -0(10(1 


1-ODOO 


7 


40-0000 


313-0000 


ii 


1'2656 


1*233 




50-7050 


361-7050 




1-5625 


1-9531 




52-5025 


881-0781 


1-8»O0 


2-5996 


54-3900 


401-1808 




2-25(10 


3-8750 




56-25[MI 


421-8750 


2-8406 


4-2910 




58-1406 


443-3222 




3-()G25 


5-3593 




60-062S 


465-4848 


I 


3-515Q 


6-5917 


7 


62-0156 


488-3730 


■i 


4-0000 


8-0000 




64-0000 


312-0000 


n 


4-5156 


3-5957 


8 




60-0156 


536-3769 


^ 


5-0025 


11-3906 


8 




68-0625 


561-5156 




5-6406 


13-3904 


8 




70-1406 


587-4277 


3 


6-2500 


15-0250 






72-2500 


614-1250 


fi-8906 


18-0879 


8 




74-3906 


641-6191 


s 


7-5625 


20-7968 






76-5625 


6S9-921B 


8 -2656 


23-7536 


8 




78-7666 


699-0449 


s 


ll-OOOO 


27-0000 


9 


81-UOOO 


729-0000 




9 '7656 


30-5175 


9i 


83-2656 


759-7988 


3 


10-5625 


31-3281 


H 


85-5625 


791-4531 


11-3906 


38-4432 


!'S 


87-8906 


823-9743 


4 


12-2.100 


42-8760 


8 


90-2500 


857-3760 


13-1406 


47-6346 


92-6106 


891 -eaw 


?i 


14-0625 


52-7343 


H 


95-062S 


926-8598 


15-0156 


58-1854 


4 


97-5156 


B62-96tt8 


4 


16-0000 


61-0000 


10 


100-0900 


looo-oooo 


i 


17-0155 


70-1893 


loi 


102-5156 


1037-9707 


H 


18-O0-25 


70-7056 


10* 


105-0625 


1076 -890« 


4 


19140« 


83-7401 


log 


107-6406 


1116-7714 


4 
4 


20-2.100 


91 1250 


lOi 
10 


110-2500 


J167-6250 


21 -Sana 


98-9315 


112-8906 


1199-4628 


4 


22-5625 


107-1718 


10 


115-5625 


1242-2968 


4 


23-7650 


115-8573 


10 


118-2650 


1280-1388 


5 


25-01)00 


125-0000 


11 


121-0000 


1331-0000 




26'2G50 


134-6112 


11 


123-7650 


1376-8925 


3 


27-5625 


144-7031 


u 
11 


126-5625 


1423-8881 


28-S906 


155-2868 


129-3806 


1471-8188 


5 

9 


30-2500 


1(16 3750 


n 


132-2500 


1620-8760 

1571-0097 


31-6406 


177-9783 




135-1406 


5 


33-0025 


100-1093 


11 


138-0625 


1622-2343 


5 


34-5156 


202-7791 


11 


141-0156 


1674-5605 


a 


30-0000 


216-0000 


12 


144-0000 


1728- OOOO 


e 


37-5156 


229-7-W2 


12 


147-0156 


1782-5644 


■; 


39-0625 


244-I4U6 


12 
12 


150-0625 


1838-2056 




40-6106 


259-0839 


153-1106 


1895-1152 




42-2500 


274-6250 


12 


156-2500 


1953-1250 


13-SO06 


290 -,775* 


12 


159-3906 


2012 -3066 


6 


45-5625 


307-5468 


12 


162-5625 


2072 ■«718— 


fi 


47-2*156 


324- 9511 






1 



1 



w 
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COSTPABATITE AVEIflHTg OF" DlFFEREKT MeTALS, 



Wroniflitlroi 
nnn-motal 



•867 li-ll."! I 
•SiS 1 1 -003 
•61 ; -774 




The 



wclgllt i>f Bluminiuai when compared witli copper ia oa 
J: gun-meUl. 3'^; brftsa, S'l; ateel, 2-a. Brara is from 
) i per cent, lighter than copper, apedficolly. 

COMPAKATIVE WEIGHT OF MeTALS. — TabLB II. 















Wolglit ptr 
sq.ft. 


App™.1n,atc 


Vo^.U,.. 


JUFtaia. 


Hnvlerlhim 


LlghWitluii 










Iron, rolled .... 


40-0«U 






HteBl „ 










40-S33 


2'pecceilt 


























a- 












i6-5i 


















100 -a 








Lead 












59-80 


50 .. 






Nickel 












43'2 


7 .. 






SilTei 












5* ■7.1 


■m .. 






Tin 












38-() 






Zino 












37 -(J 












U-li(i 




(!l!-ai .. 
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]'bopebtik9 op Metals, AllotSj Metalloids, aho 
AniiFrciAL Sdbbtances osed i;* Foundries. 









H-BlgUi 


TEB^iiy 


c™u- 


Mell- 


UeU>k. 


r- 


^^1?;. 


..f* 


miba. 


F„'^i» 


a. 








'" ''"■' 


^^in. 


'^r 


T. 


Aluminium . . . 


Al 


2' 50 


mi 


15,120 




^ 


Antimony . . 




Sb 


«71 


418 


1,066 




8W^ 


BiamuU. . . 




Bi 


tf82 


«15 


3,250 




497 


Cadmium . . 




&1 


«'tiO 


530 






608 


CoiipOC (CSBt) . 




Cu 




555 


I9V072 


11,'™ 


1990 


Gold . . . 




An 


li)-25 


12(13 


20.401 




2016 


Iron (oast) . . 




Kb 


7-18 


448 


19,01)0 


92iaoo 


2780 


Ijiad (cast) . 




Pb 


11'4 


711 


l,8i4 


7,000 


620 


Magnesium . 




Mg 


1'74 


108 






1472 






Mn 


s-m 


499 






2550 






Hg 


13-5fi 


847 








Niokel(raet) . 




Ni 


8-28 


510 






2500 


Pktinuin . . 




Pt 


21-5 


1342 






3640 


Silver . . . 




Ac 


](l'5 


054 


iiVoon 




1733 


Tin .... 




Sn 


7'4 




5,000 


isiooo 


442 


Tungaton or Wolfrftm 


W 


19-S 


1230 


5000 


Zinc (oast). . . . 


Zn 


G-80 


42S 


8,000 




770 


METALLOiUS. 












J 


Areeoio 


Aa 


5-7 








A 




C 
P 


1-9-8-51 
1-8 








.n 




H^ 


Siliuon 


Si 


2-0 








... 


eulpliDr .... 


S 


1-98 








m 


Allovb, 
Alnmiuinmbronze{S^ 


Al) 


7-G8 


480 


71.680 




.». 


BraBsCtubeKfiT^^a)' 




8-13 


526 


26iu00 






BrHMC<«at>(2:l) . 




8-4 


525 


17,978 


lOi'aoo 


1800 


Naval brsBs (tod) . 








G0.48U 




1S32 


Jlimti meUl (rolled) 




s-io5 


524 


62,720 






Delia meUl (rolledj 




8-45 


527 


91.800 




1830 






8-flS 


534 


86,500 




1900 


Phosplior bmnzQ . 




8-60 


336-8 


38,208 




1800 


Steel (averftgo) . . 




7'85 


189-5 


120.000 




32SO 


Iron (No. .1 Pig) . 




7-126 


444-6 


21,839 


H.'eei 




Iron (No. 1 Pig) (cold b 


aat) 


7- 137 


44S 


23,257 


M,T73 


^1 


Alumitiiuu brH«a(2'J^ 


U). 


s-aa 




70,000 
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Specifio Gravity of Miscellaneous Substances. 



Asbestos 


. 2-10 to 2-80 


Pitch . . 


. 107 


Calcium . 


. 1-58 


Sal-ammoniac 


. 1-4G 


Cement . 


. 2-72 to 3-2 


Suit . . . 


. 2-U 


Chalk . . 


. I-8to2-7 


Soapstone . 


. 2-r> 


Charcoal 


. . 0-36 


Wax . . . 


. 0-97 


Coal . . . 


. 1-37 


Wood, Beech 


. 0-75 


Coke . . 


. . 0-5to0-8 


„ Pine . 


. 0-47 


Core gum 


. . 1-15 


„ Oak . 


. 0-62 to 0-85 


Fluor-spar 


. . 3- 15 


„ Ebony 


. 1-19 


Graphite 


. 1-8 to 2-35 


Cork . . . 


. 0-24 to 0-29 


Tiimestone 


. . 2-59 


Fir . . , 


. 0-56 


Mica . . 


. . . 2-78 to 3-15 


Mahogany . 


. 0-8 


Sand . . . 


. . 1-9 to 2-5 


Clay . . . 


. 2-0 



To GoNVEBT Degrees Gemtiqrade into Degrees 

Fahrenheit. 

Let F = No. of degrees Fahrenheit. 

C = No. of degrees Centigrade. 

9 5 

F = -C + 32, ana vice versa C = „ (F - 32). 

Freezing point, or 32° Fahr. = Zero in Centigrade. 
Boiling point, or 212° Fahr. = 100° Centigrade. 
1° Fahr. = 0*556 Centigrade. 



Weight of Castings by Weight op Patterns. 

Weight of Pattern, White Pine x 16 = Weight in Cast Iron. 

X 17 = „ Malleable Iron. 
Xl7-3= „ Steel. 

xl8 = ,, Copper. 

X25 = „ Load. 



n 


»♦ 


»» 


f» 


»» 


»» 


» 


»> 



In general practice the weight of pine pattern multiplied twenty 
times is taken as the mean weight of casting and runners in brass 
or gun-metaL 



210 F0X7NDBY NOMENCLATURE. 



Weight of Cast-Ibon Balls. 

jj^,^ . (diam. in inches)' ^ j.j ^ ^ weight in lbs. 

f^^ cube of the ball's diam. ,^ -. , tit • i,* • n 
Or, X 1*1 = W weight m lbs. 

A square foot of cast iron 1 inch thick weighs 37^ lbs. To find 
what a square foot of any other thickness will weigh, multiply 
37*5 by the thickness in inches or fractions of an inch. 



BuLE FOB Camber in Patterns liable to pboduce 

Distobted Castings. 

Camber equals half the contraction allowance (lineal), and is 
set in the opposite direction from tbe bend in distorted casting. 



BuLE FOB Shbinking Bbass Linebs on Tail Shafts. 

Bore the liner ^^^th per foot diam. smaller than the finished size 
of the shaft upon which it is to be shrunk. 
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The test bars desirable for ordinary cast-iron work are 
as follows : — 

Transverse Strength. Bar 1 inch by 1 inch by 14 
inches. — This bar should be broken with 12 inches 
between supports and load in centre. It is useful 
chiefly for the information it gives as to the elasticity 
of the metal ; hence, a means should be provided for 
not only ascertaining its deflection under breaking 
load, but the maximum load it will carry with deflec- 
tion and return to its original straightness. A metal 
which is close-grained and firm, with high elasticity, 
may be more valuable than another whose ultimate 
tensile strength is higher, but whose elasticity is of 
low degree. 

Tensile Strength. Bar 14 inches long, 1^ inches in 
diameter at ends, with area reduced at centre, prefer- 
ably to 1 square inch or \\ inch diameter. — Where 
diameter is 1 inch, the machine reading must be 
divided by •TSSl to get tensile strength per square 
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inch. These bars may be tested with the akin of the 
metal on them, and, if desired, othev bars of the same 
Bsction may be turned down from 3-inch diameter hat 
to get strength of tho metal at the heart of the bar. 

Fracture. Bar i inches by G inches by 1 inch. — 
This bac or plate to ha cast with the 6-incb edge 
against a chill, The test break is made through the 
chill, and the fracture gives the depth of chill and 
nature of iron. The influence of the metalloids — 
notably manganese and sulphur — may be judged by 
the depth of the chill. Ifc may he in general empha- 
sised here, however, that gradation by fracture is only 
a comparative test, as the effect of the metalloids is 
bound by their action on the relation of the carbon to 
the iron, increasing or decreasing the affinity of these 
two for each other. 

Solidity and Homogeneity. Angle bar, 2^ inches 
by 2J inches by 1 inch by G inches. — This bar is 
supposed, the extreme conditions which exist in a 
flanged casting, the corner being sharp. The test 
break is made by splitting through the corner, when 
the tendency to segregation, the formation of pockets, 
and the general nature of the fracture may be noted. 

ShrinJcage. Bar, 8 feet long.— The shrinkage per 
foot is best determined by a bar this length, although 
a square bar, 1 inch by 1 inch by 12 inches, with ends 
cast against a chtU, answers the same purpose. 

y/te Drop Test is sometimes substituted for the 
usual tensile test, 'J'he following description, by 



w 



NOTES ON TEST BiR9. 



213 



Mr. W. G. Scott, of a macliine, and the method t 
carrying ont the teat, appeared in The Foundri/, 
August 1901. 

" Our drop test machine is built on the principle of 
a pile-driver, with two npright posts 12 inches apart. 

A frame 12 inches wide nnd 18 inches long, elides 
lip and down between tlie upright posts ; on the lower 
end of this frame is attached the iron striking block 
made in the shape of a wedge with an oval hardened 
steel face ^ inch wide. 

The frame and parts weigh 10 kilos, or about 22 
lb. The fmme or weight is pulled up to a certain 
height and then automatically released by means of a 
suitable trip. A fall of 1 iacb is equivalent to 22 inch-lb., 
a 2-icch drop is equiTalent to 44 inch-lb., and a drop of 
12 inches ia ailcukteJ as 264 inch-lh. or 22/ooMb. 

With a 1-iucb-square test bar placed on supports 
12 inches apart, we start with a 3-iuch drop, and 
increass the height of the fall or drcp by 1 inch f 
time until the bar is broken. 

For example, we may illuBtrate the method on 
paper as follows : 



N 



First drop (1 blow) 3-in. fi,!! ., 
Second drop {2 blows} 4-in. fall . . 
Third drop (3 blowa) 5-iu, full .. 
Fnurtll drop (1 blows) G-in. fall.. 
Fiftli drop (5 blovrs) T-in. fa'.l .. 
Total, £5-iu. fall.. 



This would be reported as 5 blows, a total fall of 
25 inches, and eciuivalent to 500 inch-lb. 
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TLis is our tnetbod of making tlia drop test, but it 
does not neeessurily follow that it is the best laetbod ; 
some esperimeutera prefer a given height for the drop 
nnd repeat the fall until rupture occurs, iu which case 
the nvmher o/lloics is the miun feature. 

Castings in actual service are generally eubjectel 
to shock, consequently it seems to us that more 
attention should be given the drop test melhod of 
determining the strength. 

It has been found from numerous experiments that 
4 square test bar having a tensile Btrengih of. Bay 
S4,000 lb,, will have a transverse strength of about 
2,400 lb., and a sltoel resistance of 240 iucb-Ib," 

CTi777.— The chilling properties of coat iron are 
■determined in several ways. 

In order to get the exact measurement, it is better 
to get a print from au etching in the following manner. 

Grind off one side of the chilled end of the Imr, 
"Using an emery wheel or grindstone, then polish with 
flour of emery to remove scratches. Wash the polished 
surface with weak ammonia and then with clear water 
to remove the grease, etc., after which place in an 
etching solution for about 15 minutes. 

The etching solution is made by pouring 3 fluid 
oz. of strong sulphuric acid into 9 fluid oz. of distilled 
water, then adding 1 fluid oz. of strong muriatic acid. 

Make the mixture in an earthenware Jar, as the 
beat of the mi.\ture will be liable to break a glass 
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Npver pour Hie water into the acid, lot add the 
sulphuric acid slowly ia a thia stream and atir well. 

When the piece ia well etched, rinse in clear water, 
then wipe dry. 

With a printer's roller give the face of the etching 
a coat of ink, then by means of a letter press or by 
bearing down hard with the hand, you can get a print 
Bhowing thfi chill. 

Below is an exact reproduction of an etching show- 
ing the chill on a test bar. 
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CAST-IEON SCIUP. 



Its Value and Claesitication. 

The fdllowing classification of scrap is snggesf 
each pile to be carefully sepamted in the yard. 

1. Stove Plate. — Kich iu Bilieon, carbon and phca- 
phoriifl. Its chief objection is the great amount of 
oxide which coUecta on it3 Burfuce in proportion to, 

I weight. 

2. Agricultural Machinery. — Equally as rich 
carbon as No. 1, bnt noi bo high in silicon and ph( 
phorus. 

3. Light Maehinery. — Not bo high in silicon anct' 
phosphorus, hut about a modium between extremes. 

4. Heavy Machineri/.—'lhia consists of heavy 
gearing, housings, rolls, etc. ; low in sihcon and phos- 
phomS) but rich in carbon. 

5. Fire Sara, Furnace PZafes.— Castings that have 
been exposed to heat This is the lowest grade of 
scrap iron, Laving been depleted of most of its life- 
giving properties. 
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Silicon is recognised as the element which produces 
soft iron with low shrinkage. As a guide in making 
np mixtures, 

Stove plate scrap may be reckoned to contain 2*75 Silicon 
Ordinary machinery scrap „ „ 2*00 „ 

Heavy „ „ „ „ 175 „ 

In these days of cheap castings, a pig-iron which 
will perform the functions of a good scrap-carrier is 
essential. 

From 25 per cent, to 40 per cent, scrap is a good 
average for general work. 

In calculating mixtures, allowance should he made 
for variations in melting, thus : 

Silicon may be reckoned to lose about . . 
Manganese „ „ „ „ 

Sulphur „ „ increase,, 

Phosphorus „ „ „ „ 

Total Carbon „ „ as stationary. 



•25] 


per cent. 


•20 


»» 


•04 


» 


•005 


i» 



Although it may either lose or gain, according to 
the speed and conditions of melting. 
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To prevent damp aand from sticking to nood or meta 

patterns, dust on lycopodinm. 
To free brass from iron turnings, salt them weltJ 

moisten thoroughly, and after a few days i 

with running water. 
To take the temper out of cast steel for turning, 

it a dark cherry red, and lied in dry lime. 
\ To melt steel or wrought iron turnings and improve J 

cast iron, pat from 12 per cent, to 20 per cent, of 

the capacity of the ladle into the bottom, making 

Bare that the turnings are dry, and pour good 

hot iron in by tapping the cupola. 
SlixturQ for tough or hydraalic cast iron : grey iron. 

No. 3 pig, 32 cwt. ; steel (boiler-plale punchings, 

test pieces, etc.), 18 cwt., divided into five eijiial ■ 

charges. 
Core compound, used in steel and brass foundries: ] 

1 quart linseed oil to 2 bushels sand. 
Facing for steel castings: 4 parts black sand; 1 part | 
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white sand ; i part fireclay ; i part cliloride of 
ammonia. The Lot metal coming in contact with 
the facing, decomposes the chloride and forms a 
gas, -which in its nascent state cleans the face of 
the castings. 

To liven doll iron and prevent shrink holes, drop a 
small piece of dnj zinc ioto the ladle. Aluminium 
has a similar effect. 

Core sand mixtare for intricate castings : 6 quarts fine 
lake or silica sand, 1 quart flour, \ pint linseed 
oil. 

Fins for welding copper: boracic acid 2 parts, phos- 
phate of soda 1 part ; mix. Heat the copper 
pieces in a flame or gas jet, where they will not 
tonch charcoal or solid carbon ; strew the powder 
over the surfaces at a red heat, continue beating 
to welding point, then hammer. 
Llnminiam can be cleaned and its mat restored by 
dipping for 1\ minutes in 3 oz. of caustic potash 
or soila in a quart of water, then washing well, 
and dipping in a solution of 3 parts nitric acid 
and 3 parts sulphuric acid (by volume). 
)elicat6 cores made with moistened core-gum, or good 

sea sand, without vents, never blow, 
jinealing cast iron : To anneal cast iron, heat it with 
a slow charcoal iire to a dull red heat, then cover 
it over abont 2 inches with fine charcoal, then 
with ashes; let it lie until cold. Hard cast iron 
can he softened enough in, this way to be filed or 
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drilled. This process will be estremely useful to' 
ironfoitDders, as by this means tliero will be 
great saving of expense in making new patterns. 
To make a casting of precisely the same size of a 
broken casting without tho original patterns, put 
the pieces of broken casting together and mouU them 
and cast from this mould. Tlien anneal it as above 
described. It will expand to the original size of the 
pattern and there remain in that expanded state. 

To harden cast iron : Many times it is very convenient 
to make an article of cast iron that needs to be 
finished, and which should be very bard. Cast 
iron can be hardened as easily as steel, and to 
Bucli a degree of hardness that a file will not 
toncb it. Take i pint of vitriol ; 1 peck of 
mtin salt ; i lb. saltpetre ; 2 lb. alum ; } lb. prussio 
potash ; ^ lb. cyanide of potash ; all to be dissolved 
in 10 gallons of soit water. Be sure that all th». 
articles are dissolved. Heat the iron to a cherry 
red and dip it in the solution. If the article needs 
to be very hai'd, heat and dip the second and even 
the third time. 

For bums, tho famous carron oil ia a specific whicli' 
should always be at hand in the foundry. Eqnal 
parts of linseed oil and lime-water make a soothing 
dressing ; but for killing pain and taking the heat 
out of burns there is nothing to equal dilute 
picric acid, It acts like magic, 
in a qaart of water. 



dilute ^^ 
oz. ^H 
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Furnace lining 13 a fad with niiiny foonLlrymen. Ground 

ganiater is the standard aobstance employed. Two 

^^H^ parts fireclay, 1 part groand firebrick and 2 parts 

^^^B old crucible (ground), is an excellent mixtare for 

^^^^ this purpose. 

A rustless coating for steel is a solution of white v 

in benzene, applied with a camel-hair brush. 

When tho film of wax hardens, the bulk of it i 

1 wiped off with a chamois leather, just sufficient 

I remaining to prevent rust. 

A quick method of breaking up large castings is as 
follows : Take, for example, the case where old 

I and heavy machinery has to he pulled out, and 
where, very often, the p»,rts are so corroded that 
they cannot be detached escept by breaking them. 
The usual method when the sledge-hammer is not 
heavy enough to break the metal, is to drill a 
number of holes, and then use a chisel or drift to 
sever the metjl between each hole. Sometimes 
several inches of solid metal have to be drilled 
through before aojthiag effective can he accom- 
plished. A better way is to drUl one or two 
holes 1 inch diameter partly through the metal, 
after which partially fill them with water. Then 
take a round drift with a diameter shghtly less 
thsa the hole, place the eame in the hole, giving 
it a sharp blow, wlien the hydraulic pressure thus 
I occasioned will spUt the metal readily. 

V To produce a brilliant or dead black on hrasework, 
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take a i lb. of copper carbonate and dissolve 
pints water; next get aboat a pint of dilal 
ammonia, add very gently to the copper solutiou 
till tbe precipitate wbicb ia formed ia re-disaolved. 
Cure must be taJ<en not to add too mueb am- 
monia ; aud the soliition should be made in a crock 
or enamelled pan, and used cold. Tlie articles to 
be blacked are previously cleaned in tbe ordinary 
acids. 

To ascertain how many bushels of coke are reqi 

for a bed for a cupola, divide tbe cubic inches iai 
the space to be filled (measuring from the sand 
bottom to the desired height above the tuyeres, 
say 20 inches) by the cubic inches in a bushel 
coke. The average bushel of coke numbers 221 
cubic inches. 

Cement for stopping holes in castings: Sulphur, 1 part; 
sal-ammoniac, 2 parts ; iron filings, SO parts. 
Triturate and mis into a paste. 

Another: Iron filings, 1 5 parts; sal-ammoniac, 2 parts; 
sulphur, 1 part ; Portland cement, 2 parts. Jlix 
no more than can be used immediately. 

Hand-made loam : Fire-sand, 7 parts ; moulding-sand, 
2 parta ; horse manure, 1^ parts. Jlis with thick 
clay-water. 

"A new Method of Jiepairing Brass Furnaces. — The 
rebuilding or relining of brass furnaces is not the 
big job it once was. Most of the up-to-date 
fbondriea have "caisson furnaces" which only 
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^^^L require relining occasioDally. Some firms, in- 
^^^K stead of using bricks for this purpose, get fire- 
^^^P clay liners made in one piece, to slip into the 
^^^k casing. But ati idea struck uh as a. good nay of 
^^^ft usiug up old material. A plug was made with a 
^^^^ hole through it to allow an eye-bolt to pass (an 
^^^^ old liner pattern would do). When tho c^isiug 
^^^B was stripped this was set in position, and a plate 
^^^B large enough to cover the bottom of the furnace 
^^^^ f^tened to it from below. The space between 
^^^ the casing and the plug was then filled up with a 
m mixture of fireclay and broken firebricks, made 

I like concrete; this was rammed up and allowed 

I to set. The result was a lining equRl in wear 

I to the best firebrick." — Feilden's Magazine, Jnly 

I 1902. 

Core sand mistm-e (American) : Silica moulding sand, 

8 parts ; cotton seed meal, 1 part ; pulreiised rosin, 

I ^ part. Mix with water to the same dampness as 

I moulding sand. Gores made with this mixture 

I will neither sag nor blow. 

Loam mixture for heavy brass castings : Sharp aanil or 
fine gravel, 6 parts ; rock sand, 1 part. Mix with 
thick clay-water, then mill or cut on a slab for 20 

Iminntes, or till it becomes adheaiye. Tho same 
mixture, with 1 part horae droppings added, is ( 
suitable for cast iron. 
To obtain a core model of regular thickness : Make a- 
I sand mould from the casting or pattern ; melt i 
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sufficient Bulphur to fill it. Cast upon end, ani 
hare a riser about the diameter of the liirgcst pai 
of tlie easting, AVatcli the sulphur setting in the 
riser, and when the desired thickness has set, tnrn 
the mould upside down and empty the remaining 
liquid Bolphur out. Into the shell of enlphor left 
in the mould, pour plaster of Paris. "When set, 
open the mould, and crack off the solphur tUict- 
ness from the plaster core model. 

To extract a rusty screw from a pattern : Flatten oi 
end of a piece of bar iron ; make it red hot, and 
expand the screw by placing it on the head. la a 
few minutes the screw can be drawn with the 
Bcrew-driver, 

Waterproof glue for patterns : A glue that will with- 
stand damp can be made by making ordinary glue 
with linseed oil, instead of water. Boiling 1 lb, 
of glue in 2 quarts of skimmed milk also does well. 
Tbe best of all waterproof glues is got by cut- 
ting 1 oz. of indiarubber into threads with a wet 
knife, putting this into a wide-mouthed pickle 
bottle, and filling up with either benzine or naph- 
tha, loosely corking the bottle, and letting it stand 
in a warm place away from flame until melted in 
a week or ten days. Shake occasionally. Thin 
with benzine ; thicken with rubber. 

Sea coat facing: Sand mixtures average, according to 
weight of castings : sea coal, 8 per cent, to 12 per 
cent, added to half old and half new sand. 
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Cupola daubing: Equal parts kaolin and rock sand, 
mixed with clay-wash, forms an excellent daubing 
material. Ground firebrick or old cupola blocks, 
mixed with fireclay or old crucibles (ground), 
make the best cupola daub known. 

Dry sawdust makes a splendid flux for Babbitt metal. 

To keep the sand from clogging a metal pattern, give 
it a coat of beeswax, or wash it over with kerosine 
immediately before using. Sal-ammoniac acts in 
the same way on brass patterns. 

One ton of fireclay should be sufficient to lay 3000 
ordinary bricks. 

A 9-inch brick weighs 7 lb. 

One cubic foot of wall requires 17 9-inch bricks ; 
1 cubic yard requires 460. Where keys, wedges 
and other shapes are used, add 10 per cent, in 
estimating the number required. 
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